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gest Paying Industry on 


Mechanics, Office Men— 
Beginners, Clerks—at once 
for promotion in ELECTRICITY 


Most of us think of Electricity as dealing entirely 

with the manufacture of machinery, the production 

and transmission of power, and work like that of 
“np . ” 

the “Electrician. 

Perhaps you do not realize that Electricity has become the 
biggest, and the fastest-growing industry on earth. That it is 
a HUNDRED giant industries, not one—employing MIL- 
LIONS of men and BILLIONS of dollars in capital. With 
positions for office men, salesmen, draftsmen, building- 
construction men, engineers and executives. And that it has 
a place for you—no matter what kind of work you are doing 
today, or prefer to do! 


ELECTRIFY Your Future! 
Earn $35 to $100 a Week! 


I am looking for ambitious young men who are dissatisfied 
both with their present pay and future prospects. I want to 
show them how easily they can get into Electricity—how 
they can increase their earning capacity and multiply their 
chances to get ahead many times—simply by switching over 
to similar work in Electricity 
Perhaps you are doing routine office work today in a line 
where your progress is slow and limited. Then let me show 
ou how you can get one of the many office positions in the 
electrical line. And how,with your present business experience, 
plus a knowledge of Electricity, you can earn a much bigger 
salary and advance rapidly to highly-paid executive positions. 
Or if you are a mechanic—wondering how you can avoid 
remaining a mechanic all your life—I'll tell you how to 


become first an Electrical mechanic, and then show you how 
youn be in line for quick promotion to Expert, Engineer or 
Superintendent. 


THE AMERICAN SCHOOL 


Dept. £-4310, Drexel Ave. & 58th St., CHICAGO, ILL, 




















So when I say “ELECTRIFY your future’’ 1 me: 
the winning combination: Add a knowledge of Elect 
what you already have learned in factory or office or storé 
Then take that knowledge into ELECTRICITY—where 
you can sell it for a digger salary and a brighter future. 


How Dare We GuaranteeYou : 


Send for our guarantee to take you as you are, su 
with the Electrical training you need, and then plac« 
a fine Electrical position at a substantial increase in ry, 
or no cost. You may wonder how this is possible. But tl 
explanation is really simple: The Electrical industr r 
growing so rapidly that the supply of trained men « 
keep up with the demand. There are more good jobs oper 
always, than men capable of filling them. We are clos 
touch with many big employers and they tell us they car 
place all the trained men we can supply. 

And because we know all this, and how amazingly Elec- 
tricity continues to grow into new ficlds, and because w 
know the right kind of training equips a man to ¢ al 
keep a good Electrical job—we have dared to ma 
contract and to back it with our entire resources of « 
$2,000,000.00. Get in touch with me, and I'll show y« 
you can get an Electrical job and a raise—without riski 
a@ penny of your money. 


All These FREE 


Mail the coupon below, and without 
or obligation I'll send you our 36-p 
about Electricity—our famous pl 
contract of an Electrical Job and R 
and some of the firs sons ar 
tickets, as a sort of mple” of 
easy, simplified way you can learn F 
tricity—right in your home, in 
time. Do this now, while you thi: 
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A Coupon That Has Meant Real Mon 
To More Than 20000 


ney 


Ambitious Men! 


7200 A YEAR 
“| feel that my in- 
crease from $1800 to 
over $7200 per oy Ln 
mostly due to your 
cellent training.” L. 2. 


Mather, Richmond, Va. | eo 


Without cost or obligation, send me a free copy of your book— 


National Salesmen’s Training Ass’n., Dept. D-"0! 
Building, Chicago, Illinois. 


**Modern Salesmanship.** 


Name 





Address. 








OVER_ $10,000 A City 
YEAR 

ee I started the 
N, . A. course, I 
was yt $160 a 
month, To-day my 
salary -s 5 
figures.” Han- 
sen, a. o 


Age..—.-.....----.-...Occupation 








$1000 A WEEK 
“Before taking the 
N. 8.T. A. Course, I 
was making $200 a 
month, but could see 





no future. Last week 
my earnings amount - 


man, Okla, 


Who Else Wants to Raise Their 
Pay700% or More? 


Can It Be An Accident When Man 
His Pay—Each 
Same 
Steps? If You Are One Who Aspires 
To Earn REAL Money—If You Want 


After Man Raises 
One Taking The 


Identical 
“Pull” 


To Get Out Of A Monotonous, Low- 
Pay Job, Find Out About This Tested 
Plan For Increasing Incomes. It Has 
Raised More Salaries Than All The 
And Luck In 


The World! 


Get a Copy of This Amazing Book Free 


Le be practical. You want 
to make more money... A 

ew years ago the three men 
el above were in the same 
situation. They had the urge to 
increase their pay—but didn’t 
know how to do it. 

Take Mark Barichievich of San 
Francisco as a typical example. 
Not long ago he was working ina 
restaurant, struggling along on a 
salary that was actually as low as 
$8 a week! Naturally he was 
keenly dissatisfied — but like so 
many other men caught in blind- 
alley jobs, he could see no way out. 

And then something happened! A cer- 
tain book fell into his hands. Between 
its covers he discovered certain facts and 
secrets he had never dreamed of! Within 
a short time his pay jumped to $50 a 
—_ And to-day he makes as high 
as $125! 


Remarkable Salary Increase 


“A lucky accident? Not a bit of it! 
OTHER men who have increased their 
salaries after reading these vital facts are 
numbered in the thousands! For example, 
C. W. Birmingham of Ohio read it and 
his salary raised from $15 a week to 
$7500 a year. . . Wm. Shore of Cali- 


fornia made $3000 his first 5 months 

. . and C. V. Champion of Illinois 
became president of his company at over 
$10,000 a year! 


The Secret of Big Pay 


How did they do it? What did the 
book show them? Just this:—Every one 
of these men realized that Salesmanship 
offers BIGGER rewards and delivers them 
QUICKER than any other line of work 
under the sun. This vital book, ‘“Mod- 
ern Salesmanship,"’ revealed to them the 
real TRUTH about the art of selling. It 
blasted dozens of old theories and told 
them exactly how the great sales records 
of nationally-known star salesmen have 
been achieved. And not only that, it 
outlined a simple plan that will enable 
almost any man to master scientific sales- 
manship without losing a day or dollar 
from his present position. 


A Few Weeks—Then Bigger 
Pay 

There was nothing ‘‘different’’ about 
these men when t. , started. Salesman- 
ship is just like say other profession. It 
has certain fundamental rules and laws— 
that you can master just as easily as you 
learned the alphabet. And through the 
NATIONAL DEMONSTRATION 
METHOD—an exclusive feature of the 
N. S. T. A. system of SALESMAN- 
SHIP training — you can acquire the 
equivalent of actual experience while 
studying. 


Free to Every Man 


If we were asking several dollars a copy 
for “‘Modern Salesmanship’’ you might 
hesitate. But it is now iO get 
your copy now. Learn the real facts 
about the selling profession, and about 
the tremendous demand for trained sales- 
men in every line, to fill city and trav- 
eling positions paying up to $5000 and 
$10,000 a year. (Last year this associa- 
tion received calls for over 50,000 N. S. 

A. members from Wholesalers, Man- 
ufacturers and Jobbers.) A copy is yours 
for the asking, and your request entails 
no obligation. Simply fill out and mail 
the coupon above. Do it now! 


NATIONAL SALESMEN’S 
TRAINING ASSOCIATION 
Dept. D-701, N. S. T. A. 
CAGO, ILL. 
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'You Fellows 


Who Wank 


BiG 
PAY 


Get into 


W HY earn $15 or $20 or $30 a week, when In the 
same six days as an Electrical Expert you 
can make $60 to $100—and do it easier—not work 
half so hard. Why, then, remain in a small-pay, 
no-future job that offers no chance for big promotion 
—no chance for big income? Fit yourself for a real 
job. Get inte Electricity. That's where the big 
money is being made, and always will be made. 


Electricity—The Big Pay Field 
Today even the ordinary Electrician—the “screw driver” 
kind—is making money—big money. But it's the trained 
man—the Electrical Expert, who makes the really big 
money—$10 to $20 a day—$60 to $100 a week. Bea Big 
$30 A DAY Pay man, yourself. Get in line, new, for one of these “Big- 
Dear Mr. Cooke: Pay” Jobs. 
I'll Train You at Home 

T'll train you at home—in your spare time. You work 
just as you are working now—at your same job. My now 
famous “Work-Sheet and Job-Ticket” method, guarantees 
you simplified, practical training along work-shop lines. 
In a few short months you can step out of your old job into 
a new job—into electrical work where you can be a Big-Pay 

man in this Big-Pay field. 

! 


You Earn as You Learn 
To learn Electricity my way you don’t have to be a Col- 
lee man, or even a High School graduate. You can read. 
You can write. That's enough. With me, you get experi- 
ence as you go along and make good money while learning. 
I'll show you how—and I'll give you, without extra cost 
tools and apparatus to work with—6 Big Outfits in all. 


Sample Lessons FREE 
So that you can see how easy it is to learn Electricity 
with my method, I willsend you sample lessons and Job 
Tickets FREE. Just mail coupon. 


Money Back if Not Satisfied 
| That's what I agree to do. And_ back of me in this 
agreement stands a $2,000,000 Illinoia Corporation. 
There’s nothing like “Cooke” Training, anywhere. It’s the 
Training that big Electrical men are praising; it’s the Train- 
ing that employers recommend; it’s the Training that one 
of our greatest Engineering societies, has endorsed 100 
percent. It’s the Training for you, 

T. If You're Earning Less Than $70 a Week—Investigate 
Don't wait a minute! Find out today why “The Cooke 

NO EXTRA 


Trained Man Is the Big-Pay Man,” everywhere! Find out 
cost 
L. L. COOKE, Chief Instruction Engineer 


how “Cooke” Training will pap boost your pay! Mail 
ws L. L. COOKE SCHOOL 


coupon right now. See the Six Big Working Outfits I give 
you without extra charge. See the hu of pictures, 
the proofs, the Big-Pay letters of other “Cooke” Trained 
Men. Clip, sign, and mail coupon RIGHT NOW! 
f OF ELECTRICITY 
Dept. 654, 
2150 Lawrence Ave., 
Chicago, Illinois 


$1.50 AN HOUR 
Peas, Mr. Cooke 





Se 


The Cooke’ Trained Man ts 





i _e 


LECIRICHTY 


‘ 


Hundreds of Men 
Ihave trained 
are now earning 


> 3 : id 
: te 


“4 


So CanYou { 


L. L. COOKE, Chief Instruction Engineer, 

Dept. 684, 2150 Lawrence Ave., Chicago, It. 

Send me FREE and prepaid your Big Book 

“Secrets of Success in Electricity,” and sam- 
ple lessons with all details about your Home 
Study Course in Electricity. 


- Address 


Residents of Canada send coupon 
R.A.Barrow, Special Rep., 7 Med 
= bury Lane, E., Windsor, Ontario, Can. 


the Big Pay"Man |) | 
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Are You Hungry For... 


} 


eh _ Adventure.. 


THEN CHOOSE 
AVIATION! 


RE you a red- themselves on the road to undreamed of mone 
blooded, dar-  success—popularity—and prominence! 
ing he-man? 
Are you eager for a life of c nstent theille. con- Easy & Get Into Aviation 
stant excitement and fascinating events? Do you By This Home Study Method 
crave adventure, popularity, admiration, and the Get into this thrilling profession at once while tii 
applause of great crowds? Then why field is new and uncrowded. heme . 


not get into the Aviation Industry— by a unique new plan—you can quickly : 
cure the basic training for one of these w 


the greatest adventure since time be- Pi ? ' 

: derful high salaried jobs, at home, in spar 
gan—the greatest thrill ever offered ick Your Job! time. Experts will teach you the secrets 
to man? Flying give you all the inside facts that are e: 

sential to your success. And, the study « 


Think what Aviation offers you. Airplane Instructor Aviation is almost as fascinating as_ the 
! , . actual itself. i hoc 
Thrills such as you never had befor« Aimfans Reateees actual work itself. Every lesson is che k 
The praise and "plaudits of the multi- er Bley careers sat auicten” Gen t 
* Air 1 ne R i actually orge you are studying. u yest 
tude. And a chance to get in on the — — of all are the ultimate rewards you are 
ground floor where rewards will b« Airplane Assembler fitting yourself to gain! 
unlimited! Airplane Mechanician Send for FREE Book 
Aviation is growing so swiftly that Airplane Inspector Send the coupon for our new, free b« 
one can hardly keep track of all the Airplane Build just out—Opportunities in the Airplane | 
astonishing new developments. Air- ee ee dustry. It is vitally interest 


ing, reads like a romance a 
mail routes have just been extended to i cs Gia ae 


form a vast aerial network over the Exhibition Manager . astonishing _ profession 
entire U. S. Airlines and airplane fac- ; , : never even dreamed of. W 
one ote 3 iL h Airplane Contractor offer a limited number 
ories are springing up all over the Airplane Moto copies FREE. Write 
country. Men like Henry Ford are in- Expert yours today. 

vesting millions in the future of com- | airplane American School of Aviatior 
mercial Aeronautics in America! The Designer h-—hgon Dept. 2054, 3601 Michigan Ave 
possibilities are so tremendous that I = la 


wep sane Smacinatinn | 
they stagger imaginati¢ n! AMERICAN SCHOOL OF AVIATION, 
Everything is set for the greatest boom in his- Dept. S086, 3601 Michigan Ave. Chicago, I2. , 
r The f mes - » if . 7 Vithout obligation, please send me your FREE Book, 
tory. The fortunes that came out of the automo Opportunities in the Airplane Industry. Also informa 


bile industry and out of motion pictures will be tion about your Home Study Course in Practical 
nothing compared to the fortunes that will come Aviation. 

out of Aviation! There is just one thing holding it oo 

up :—lack of trained men! Even in the beginning kee 

thousands will be needed—and generously paid. I Address 

The opportunities open to them cannot be over- ! City 

estimated. Those who qualify quickly will find 5. ELEM EASON LIE SEE LANE PAPAL 








Airplane Salesman 
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STEADY 
ND IN ADDITION supplies INCOME will furnish, absolutely free, everything you 


you with the means by which you [IMSIECSSTITIE csc reecioe in full. There'll not be a mo. 
will achieve immediate and con- f ment lost. 


tinuous returns in cash! YEAR ROUND 


This offer is sime-tested—it can, without BUSINESS Your Profit Making results 


exaggeration go on record as a Guarantee one 
Sienna ney | mame ‘on Easy Order Writing 
man 2) woman, rega’ ess our . you, 

your experience or ae oeiaane eagle PLEASANT WORK consumer with an incomparable competi- 








ment — provided you possess that world- tion-proof line of Men's Shirts, Neckwear, 

moving desire to make more money, and Underwear . . . 100% complete! 

make it easily, happily, honestly! NO EXPERIENCE When you see your elaborate sample 
book (the coupon brings it) with actual 


Share, at once, the Success of 2 [IMAIR SALAS LAT fabrics onc full deraile, youll understand 
NationallyKnown Business 


CAPITAL RE Qu IRED matter of showing the Carlton sample book. 

The Carlton proposition sparkles with 

‘This guarantee comes from a mae pene ad opportunity. You'll find it so—and you'll 

anu- instantly concede that it is worthy of best 

facturing factor in the direnbtpaeavertal’ endeavor full or spare time . . . Solet’s go} 
—a financially dominant leader. You can 


~ ean one ee Complete ane Outfit Furnished FREE 





— jucts are 
wil come to you thru an immediate increase in your ize your opp ity _ Carlton Mills is 
a income you will be proud of your Carltonian iden- oe d in your proof of which 
tity. It assures a protected future 7 as well as a lies inthe fact that by return a we will furnish you 
prosperous present! What you earn build are yours? with sample ly free! We 
want rs feel that your signature on the coupon backs u = 4 


Full Timejuzifed, Spare Time filer! ie 9 roses pee your part to make good for yourse 


Carlton Mills g P big enough to Act via the Coupon—Today! +. - Quick action quickene 

justify your full time ty am ay welcome the results and you've Carlton's guarantee that these re- 

vou spare hours. carbon and means money. 4 work sults will be highly profitable to you! 

with Ambition as your a toe success is ee 

only upon your Fill out and Mail the Coupon —just below 

Does so unselfish a pacraner - you? If you ou'll fur 

nish the incentive, that self benefiting push, Carlton Mills pet rr eter e eee se- ==" 


Carl E. Mandel, Pres. Dept. 531-J 
CARLTON MILLS, Inc. 
114 Fifth Avenue, New York 
Dear Mr. Mandel 
Supply Legh re The Cotentine 6 & 


means by which I can secure imi 


ate and continued results in = 

















ry aNAGERS 
Line up with this bis ofiigg proposition while - 
g* ror open f neeign ey Se 
\ are ~~ ment. ve 
° WRITE TODAY! 


(Kavlton Alls, inc. 


MANUFACTURER ~ DIRECT TO WEARER 


1]4 FIFTH AVENUE ~ NEW YORK 





ee 
(PRINT 
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At last—a quick, complete, fascinating way to learn Drafting, and 
learn it right! Experts acknowledge my new, simple, easy “ Pictur: 
Method,” to be the first new idea in teaching Drafting in 30 years. It’s the most 
easily-grasped, sound and sensible plan ever devised for Home Study instruction 
so clear, so interesting, so practical that almost before you know it, you're 
through—have finished—and are ready to go to work on a Big Pay Job. 


Learn to Earn—$60 to $100 a Week 


That's what the expert draftsman gets. And he’s never out of work the year 
‘round—for he’s the King-Pin of Industry—the man they’ve got to have. Not a 
wheel can turn, not a brick can be laid, not a wire can be strung, until the job has 
first been planned and drawn on paper by a draftsman. Why don’t you get int 
work like that? Why don't you be a man they can't get along without—a Big Pa 
Man with a year ‘round Big Pay Job? You can—it’s easy—I’ll show you how! 


I'll Quickly Prepare You for Drafting 


With my new copyrighted “ Picture Method,” I'll help you get ready for a Big Pa 
Draftsman’s job so quickly you will be astonished. Spare time only needed. Wit! 
my method—you just watch my hands in the pictures—you see how it’s done, an: 
you do it yourself almost automatically. It’s amazingly simple—yet so thoroug! 
and complete you learn Drafting from A to Z—learn it so you can sit in with the 
best of them on the Jobs that pay Big Money. 


Sample Lesson FREE 


Don't sign up for any Drafting Course until you've investigated 
my amazing new “ Picture Method.” Mail coupon for Big FREE 
Book and Sample Lesson. See my great Earn-while-Learning 
Plan—see the big Professional Drafting Outfit you get at no extra 
cost—learn about my Nation-wide Job Service—my positive 
Money Back Agreement. Mail coupon NOW! 


MAIL COUPON FOR FREE BOOK 


K. M. Boyd, Chief Drafting Engineer, 
L. L. COOKE SCHOOL OF DRAFTING 
Dept. 684, 2132 Lawrence Ave., Chicago, Illinois 
Send me your book “Draw Big Pay in Drafting” and some sample THIS 
lessons and tell me more about your “Picture Method."" This does 
not obligate me in any way. Pascir 
prac 
0p WwW 
Name corsa my big 
fits you 


4 corre: 
Address * ence 
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Earn $75 to $125 a Week as Auto E my traning you are 
my training, you are 
to a as ulo xpert not satisfied, if you 
Learn the auto and tractor business by the Ohio State method, then step | #@ not qualified to 
out and get a good job at $75 to $125 a week or open your own repair shop accept a big-pay job, 
George Smith owns an agency and make up to $10,000 a year, Tr: ined pena ae are needed everywhere. Opportunities galore! Eight your tuition will be 
ir shop in West Alex- weeks Ey, fite you to open ys a co with one of the big firms —— for trained men. refunded. 
and repa! Read what George Smith and C. Gileapie ioe done, Hundreds of other O} State trained men 
andria, Ohio. He makes $200 can uae = interesting facte. Every month Ohio State men who complete their training are taking 
a week. trained and incompletely eelf-trained men. 


Learn in Only 8 Weeks 
ourse Simple, thorough, practical shop 
methods. You learn the “why” of 


AVIATION is paying tremendous incomes to trained everything you do, then learn todo it 
men! Coupon ne complete details about complete right. You do real work with real 
course in Aviation Mechanics. Learn on real airplane foots and real equipment. Nobook studying. Very 
engines under experienced instructors. Ask about §5"0 schcoling Beccssery, aay in i peeial 
special course Lt FL LYING. noe: t miss tats remarkable oo Limited Time Tuition Offer, including— 
u on © you etart 
Be'ready to aan bis our of get into business for yourself. sone yous” SPECIAL! R. R. ——— 
MAIL COUPON FOR FREE BOOK C. E. Gil- 
i Re EB leapie has 
course charge of @ 
OHIO STATE AUTO SCHOOLS, in AUTOMOBILE | fiest of 
Dept. 4-39, 654 E. McMillan St., Cincinnati, O.,or those, eee = to tractors for the State, ishway 
P ‘0 ni hs at 
Dept. J-30, 1815 E. 24th St., Cleveland, O. Don’ t Gotay—wites an Commieston, ue io 


moe fi lete detail 
Without cost or obligation, send me your big FREE fie A013 BOOK me ane 


book on Autos and Aviation; also, - CY tails of your Mail coupes Ni 


special tuition offer including R. R. 
AUTO SCHOOLS 


654 E. McMillan &St., or 1815 E. 24th St., 
Cincinnati, Ohio Cleveland, Qhic 

















‘shietiteeiettt Ltt til tllitistiit | 

















LEARN IN90 DAYS 


ON ACTUAL MACHINERY—NO BOOKS 


LL PAY YOUR R:R: ee 


Don’t let the world bluff you. Get into electricity—earn $50.00 to 


$150.00 a week—and hold your head as high as the next man. 
You can do it easily by coming to my famous electrical school. In 12 short weeks 
youll pack in many years of practical knowledge. You work shoulder to shoulder be) i, 
with expert instructors on full-sized, moving, whirling motors, generators, batteries, P 
Big Illustrated 
No Education or Experience Needed switchboards, telephone Book Sent FREE 
No books to read. No from a horse-and-bug- = telegraph Fo mn Today, right 
dry lectures to listen gy now. When you *'"» Ph é th Nie take the first 
to. You learn by do- graduate I guaranteo *T geet aaae - hea 2 out of that low pay 
ing. I don't care if that you'll know elec- oe “ . sd EE on a rut. Mail the cou- 
THIS WAY x you can't tell a motor tricity from “A” to °*Y BT ow eo-yag requests pon to me for big, 
~ : F J ‘Z%."" If you're not Seen illustrated book on 
Paseinating, : fitted to fill a big- SATISFACTION ELECTRICITY. Act 
practical ° j a pay job I'll refund GUARANTEED today. Get my spe- 
pe, work in 4 every penny of your I wil) refund every ¢jgl Railroad Fare 
my big school é tuition. penny of your tuition omer and Remark- 
fits you, Not J : if you are not satisfied. opie Tuition offer 
4 correspond- ’ You are the only judge ’ 
ence course. ; of McSweeny Training. Just Mail Coupon! 





. ga. H. McSweeny, Pres., | 
RADIO ! ; . J McSweeny Electrical School, 
ne nracansendln sees nate | . Dept. 141-Z, Cleveland, 0. | 
Dear Mac: Without obligation send me a copy 








of your big book on ELECTRICITY ; also Rail- 


MCSWEENY ELECTRICAL : road Fare offer, and details of Employment 
SCHOOL jj bh Rervice. 


Dept.141-Z Cleveland, Ohio 











ee 
England's Chief of Staff 





es 











Chief, A.E.F. Air Service 





America’s Naval Chief 


$1500.00 / 


in Cash Prizese 


WILL BE PAID BY 


BATTLE STORIES 


MAGAZINE 
for naming these FAMOUS FIGHTERS! 


CAN you name these World War Leaders? Here is an oppor- 

tunity to win one of Battle Stories Magazine’s twenty-seven 

cash prizes totalling $1,500.00. Simply identify these famous 

fighters and write a letter of not more than 100 words naming 

your favorite writer of battle stories and reasons for your choice. 

WIN ONE OF THESE PRIZES 

First prize Fifth prize 

Second prize Sixth prize 

Third prize Seventh prize 

Fourth prize And twenty prizes of 
ten dollars each....... $200 














FOLLOW THESE SIMPLE RULES 

1. It is not necessary to buy a copy of Battle Stories Maga- 
zine to compete. 

2. Simply clip these portraits, attach the names of the men pic- 
tured, and send them with an original letter naming your favorite 
author of battle stories and why. 

3. Every one may compete except employees of Fawcett Pub- 
lications and their families. 

4. Send as many lists and letters as you like. No contestant may 
receive more than one prize, and no entries will be returned. Send 
your entry by first class mail only. 

5. Do not submit fancy or elaborate entries, as the contest will 
be judged only on correct lists and the best essay selecting your 
favorite writer. 

6. Tying contestants will receive duplicate rewards. Contest 
closes at midnight, April 20, 1929. 


INCLUDED IN THE APRIL 
ISSUE-~-- 


Arthur Guy Empey’s new war novel, 
front-line air stories, by Raoul Whitfield, 
Frederick Painton, Laurence Donovan, 
Lloyd Koehler, Joe Ball, Robert Carse, Jay 
Kalez, Harold Cruickshank, Harold Bradley 
Say, and a host of other leading authors. 

BATTLE STORIES is. published by 
Fawcett Publications, Inc., publishers of 
True Confessions, Triple-X, Screen Secrets, 
and Modern Mechanics. 

If your dealer is sold out, send 25c¢ (cash 
or stamps) to Battle Stories, Fawcett Pub- 
lications, Inc., Minneapolis, Minn. 
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“AVIATION GUIDE” Given F ree? 


For a limited time only we will give Major PAGE’S sensational 
“best seller’? among aviation books—absolutely free with our 
Auto Encyclopedia. 

Thousands of men have each paid $2.00 in cold cash for this great 
flying hand-book, but you can have one WITHOUT COST if you 


act promptly. 


AVIATION for 
BEGINNERS! 


256 pages, 140 illustrations, 
600 questions and answers on 
aviation. Everything about 
ships and flying explained in 


simple language, pictures and dia- 


Mail coupon, send no money. 


5 AUTO BOOKS SENT FREE! 


Mail the coupon and we will send you a set of these remarkable auto 
books, just off the press. Whether you are mechanic or helper, expert or 
student, owner or driver—if you’re interested in autos by all means take 
advantage of this opportunity to see and USE the latest and most com- 
plete reference work on autos ever published. Built by eighteen of 
America’s greatest Automotive Engineers. So simple, so clear, so fully 
illustrated with pictures, charts, diagrams and blue prints that even men 
with little schooling can understand every fact. Yet in daily use by 
thousands of engineers, service-station superintendents and shop fore- 
men as the most dependable reference encyclopedia available. The new 


grams. All aeronautical terms ex- 

lained. Airplanes and airships, 

alloons and dirigibles. Elementary 
aerodynamics, how an airplane flies, 
airplane parts and functions, fuel- 
age forms, landing gear, wing design 
and construction, power require- 
ments, airplane engines, propellers, 
equilibrium and control, etc., writ- 
ten in lesson form. Prepares for 
positions in ground-work, paves the 
way for flying. The most instruc- 
tive and interesting book on aviation 
on the market. 


These Books Tell 


The ten-billion-dollar a 

year auto industry offers 

rich prizes to men with 

gumption enough to 

really learn all branches 

of Automotive mechan- 

ics. A better job—bigger pay 

—the chance to go into business for yourself and get a share 
of the huge profits, are waiting for any man who even half 
tries to improve his ability to deliver service. And here’s the 
quickest, easiest, cheapest way—no studying, no memoriz- 
ing, no “lessons” or examinations. At a small fraction of 
the cost of a trade-course. Just LOOK UP the facts you 
seek! You'll find the answer to any auto problem literally 
at your finger tips in the remarkable JIFFY INDEX, now a 
feature of this encyclopedia. Mail coupon quick, and get 
AVIATION GUIDE,” free with these books. 


American Technical Society 


5) Dept. A-4320 Drexel Ave. & 58th St, 
Chicago, Illinois 


edition includes straight eights, four-wheel brakes of all types, high 
compression engines and other features of the 
newest models. 5 volumes, 2400 pages, over 2000 
illustrations, charts, diagrams and blue-prints. 


Can You 


FIX IT? 


Can you take the “play” out of differentials? Can you kill the 
SHIMMY insteering? Can youreset TIMING? Can you put 
your finger on ENGINE TROUBLE instantly without guessing 
or tinkering? Can you pull the STARTER off and fix it? Can 
you adjust and repair transmissions, rear-axles, engines and 
electrical systems? Can you make emergency repairs on the 
road or are you helpless when some little thing goes wrong? Is 
your hand always in your pocket, paying, paying, paying? 


DON’T SENDA PENNY! 


American Technical Society, 

Dept. A-4320 a 

Drexel Ave. and 58th St., 

Chicago, Ill : 

I would like to see the new 5-volume edition of your AUTO BOOKS, but without 
obligating me to buy them. I will pay the few cents delivery charges only and if I 
e I will return them express collect. If after 15 days’ use I prefer to keep 
them, I will send you $2 and pay the balance at the rate of only $3 8 month, unt 
$24.80 is paid. Please include s year's consulting membership free, and send “A\I- 
ATION GUIDE” without cost after I notify you I will keep the books. 


Employer's Name 


Employer's Address. 
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is Ready 
‘for 


Walter Hinton 


First Pilot to Fly the Atlantic 
Will Start You Right 


It’s Combing the Country 
for Men Who Know How 


The world has found its wings! Aviation 
is growing fast—taking far-sighted men 
from every walk of life and opening up 
bigger futures, bigger successes for those 
who are getting into the field NOW 
while the opportunity is rich and ripe. 
Aviation needs men with every kind 
of experience, every kind of ability. “Aviation 
Never before have mechanics, Employ- 
craftsmen, salesmen, executives— 7S de- 
beginners, too—all been able to ™*"4, 
capitalize their experience so 
profitably in a live, fast-grow- 
ing field. There’s a real job at 
real pay waiting for you in 
Aviation. But — you must 
KNOW HOW. It’s knowl- 
edge that makes the differ- 
ence between poorly paid 
workers and highly paid 
specialists. Learn Avia- 
tion—know every last 
“how” and 
about it. Walter 
Hinton is ready 
to teach 
you! 


flight, the knowl- 
edgethat 


Jobs like these Help like this 
etpaylikethis ¢roma man like 
are worth 
this is worth 


training for: 
Average salary working for: 


His feats are milestones in 
the progress of Aviation. A 
practical aviator of proved 
ability, a practical instruc- 
tor of proved worth, Hin- 
ton’s home-study course— 
the cream of his experi- 
ence—covers every fact and 
figure about motors, 
plane construction, 
sign, instruments, rig- 
ging, theory of 


de- 


Get His 
FREE Book 


It’s different from any 

you have ever 
seen before — different 
because it gives you 
FACTS every man who 
wants to get into Avia- 
tion should know — a 
straight - from - the - 
shoulder, heart - to - 
heart talk about your 
future in this new Age 
of the Alr. 


You Must Be 16 
To take an active part 
in Aviation you must be 
at least 16 years of age. 
If under that please do 
not send for Lieut. Hin- 
ton’s Book. 


$150 to $500 
a month 


Pilot 
Flying Instructor 
Radio Operator 
Airport Manager 

Mechanic 
Motor Expert 
Tester 
Electrician 
Inspector 
Salesman 


If you want to fly, or get nat 


into one of the 40 good 
paying jobs on the ground, 
Hinton’s Employment 
Dept. gets you in touch 
with the job you want at 
the pay you want. 

Learn about the Compli- 
mentary Flight Hinton 
gives you — see how he 
can save you as much as 
25 per cent on the cost 
of flight instruction. It’s 
all explained in his Free 
Book! 


~, ES | 
Rush back to Washington! ~ 


i Walter Hinton, Pres., 
Aviation Institute of U. S. A., 
1115 Conn. Ave., Washington, D. C. 


Without obligation send the big FREE Book. I'd like 
to know the truth about the Rich Rewards in Aviation. 


Name 





Street. 





— a 

(Must be over 16 
| City... woieasninuniopiion State. - 
Se een ee eee ee ew ee ee ee eo ee 
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OCKET, EDUCATORS 
BUILDERS MECHANICS /1\ 


Read Audels Pocket Educators for advancement and profit in 
your work. Every mechanic in the building trades should have this 

ao is 
We 


inside trade information at his fingers’ ends. Learn the scope and 
possibilities of your profession. Any job can be done better if you 
are wellinformed. To earn more, learn more. 
AUDELS CARPENTERS AND BUILDERS GUIDES Tors. 96 
Inside Information for Carpenters, Builders, Joiners, Building Mechanics—all whos 
workers. 1600 pages; 3700 diegrames flexible; pocket size. Short-cut instructions, new 
methods, ideas, solutions, p stems—mo! ey os saving suggestions. An easy progres- 
sive course for the ap; rentige. practical daily helper and Quick Reference for the master 
iS and Better Work and aed Pay. To get this aid for 
yourself, simply fll in —' ‘nail the FREE COUPON belo 
INSIDE TRADE INFORMATION ON: 
to excavate; ioe’ to wAvd Is Guides worth 
use settings 12, 13 and a Se See 
17 on the steel squ rs d? oS Say 
How to bulld hoists and 
beg te HH . 
How to build stairs; 
How to put on interior 
trim; How 
doors; Howtolath—lay 
floors; How to paint. 


ing strength of timbers; 
How to set girders an 

sills; How to frame 
houses and roofs; How 


gar es, bunealows. 
arages to read we, 
pI ~ Ahn Drawing 


tion problems; Estimat- up specifications; How 


AUDELS PLUMBERS AND STEAMFITTERS GUIDES—4 VOLS. $6 
A new Faery out! A practical, {llustrated, Reference Library and Study-Course for 
Master P’ Journeymen and Apprentice Steamfitters, Gas Fitters and Helpers 
Sheet Metal | Workers, Draughtsmen, Master Builders, Engineers and all Building Trade 
1670 pages; 3642 diagrams; flexible pocket size. Guides explain all the 
advances and short cuts of the Plumbing and Heating trade. Contains lastruc- 
and eae jobs. Use FREE COUPON below to examine, with- 
yale work 
SID — TRADE INFORMATION ON: 
tilation, refrigeration. 
Water ‘supply, mains, 
as-! 





out obligation, 


“ Audels Guides are prace 
tical, easy & vunderetandy 
reliable. over 
the field ep lain 
language 
Arminger, Ann- 

apo- 


Soldering; tinning. | tion, syphonage, tanks. 
Joint w . bending, | ] Drainage, sewage, puri- 
beat “om iron— |} fication. ures wells, tanks, 
g. ing. Math- tings. Underwriters. 
hys- Sheet metal work, prob- 
lems, methods, Brazing, 
heating, lead burning. 
Weiding, various welds, 
methods. Blacksmith- 
ing, forges, tools. 





nized—plate. Sanita- 


AUDELS MASONS AND BUILDERS GUIDES—4 VOLS. $6 

A new, complete, illustrated trade reference library, for Bricklayers, Cement Workers, 
Plasterers, Tile Setters and Stone Masons, including a practical-outline of Steel Con- 
struction. 1100 pages; 2067 diagrams; flexible; pocket size. A practical Trade Assistant 
explaining modern methods of masonry construction. Easy to understand and apply. A 
reliable and authentic reference work and study-course for Master Journeyman and Young 
Mechanic. Use FREE COUPON below and find out for your- ["{gdeis Masons Guides are 
self, without obligation, whether this set will benefit you. the best books on the subject 


laid brick 12 
INSIDE TRADE INFORMATION ON: Have faid bri WA.Sone 


Elbows. Heating, ven- 








‘am able to judge.” 
Bricklaying, tools, ma- Plasterers agreement; 
Plastering on various sur- 
faces;Stonemasonry;Cut- 
ting, finishing, estimating 
stone; Derricks, rigging; 


terials; Brick designs, pat- 
terns, bonds; Setting 
frames and foundations; 
Mortars, scaffolds, esti- 
mating; Mortarsand mor- 


eling; How te figure brick 
work; Safe loads, piers, 
chimneys; Boiler settings, 
anchors, fire stops; Labor 
tables; Concrete, forms; 
How to figure concrete 





Steel: construction; Fire 
proof; How to read blue 
prints. 


work; Stucco—on old and 
new buildings; Plastering 
— wood lath — metal; 


Learn More and You Will Earn More! 
Know your job and you'll never be without one. The 
skilled man is always in demand. Knowledge is power. 
Learn your trade thoroughly by easy reading. This cou- 
pon is your opportunity for advancement and better pay. 
You risk nothing in sending for Audels Guides for free 
ezamination. Send it NOW 
iS 40 SD ek ev ee ee SN ee 
alas THEO. AUDEL & CO., 


. 23 ST., NEW YORK CITY 
I EXAMINATION — mail me for free —- EE 
COUPON _ 


the books marked (x) below. If I fi 
them satisfactory, I agree to mail $1 in 
7 days, on each set ordered, and to further mail $1 
sae on each set until I have paid the purchase price. 
sorees eel] 4PLUMBERS 
GUIDE GUIDES $6 


1 ELECTRICIANS 
HANDY BOOK $4 


tar mixing; Tile setting, 
mosaic, hollow tile; 
Straicht ed-e test, trow- 


PRACTICAL ELECTRICITY — 1 VOL. $4 


Audels Handy Book of Practical Electricity is a cmoliied Ready 
Reference and Study Course in one pocket size, leather pound = 
ume—for Engineers, Professional Flectricians and Students. 1040 p 
2600 diagrams; flexible red leather bound. A reliable muthority 2 ar ind 
handy helper for every electrical worker. Contains important and valu- 
able wiring diagrams, calculations, 
machine sketches, helps on mainte- 
nance and repair. Use this FRE 
COUPON today and find out, wit 
out obligation, how this handy book 
will help you in your daily work. 


INSIDE TRADE INFORMATION ON: 


Electro-Therapeutics, X-Rays, 
Shocks, Welding, Brazing, Radio 
Hook-ups, Motion Pictures, Tele- 4 
hone, Telegraph, anes, Bells 
clevators, coe. Tools, Ship Driv 
Railways, Vehicles, Automobile Elec- 
tric Systems, I ition, Generation, 
flanagement, Power 
mg, Repairing, A. C. 
Motors and Apparatus, D. é. Motors and Ap- 
ratus, Alternator Construction, Dynamos, Wir- 
ng Diagrams, Sign Flashers, Cable Splicing, 
= Power Wiring, Outside Wiring, Switches, Light- 
Hing, Rectifiers, Converters, nsformers, Fuses, 
rcuit Breakers, Rheostats, Electro Plating, Electro- 
Ag’ Storage gg te Magnetism, Electrical En- 
8, Static, Dynamic, Radio 
Electvictty: pon ~ Ready Reference and Index 
ering the entire field of Modern Electricity, 





Complete in one 
Aandy, red leather 
volume 
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AST month, in March, the article on 
3 the building of the Heath Super Para- 
sol was concluded. This popular 
article made Mr. Rouse a host of friends 
and drew to Modern Mechanics an army of 
light airplane fans who evidently have been 
waiting for an enterprising magazine to 
gather just such material and present it in 
form which everybody understands. 

We are glad to present this month the 
Russell-Henderson monoplane, designed by 
Chas. E. Russell. Mr. Russell has been 
building and designing light airplanes for 
a long time, and the skill he has acquired is 
readily apparent to any airplane enthu- 
siast. The clean lines of this little plane 
as described on page 54, coupled with the 
super-strength wing, the excellent visibility, 
and the simplicity of her framing are high- 
ly interesting to those who know their sky 
ships. 

Concerning light airplanes, we have the 
following letter from a reader who thinks 
the Parasol won’t fly. Just to prove it we 
are shooting in a little snapshot, taken on 
a vest pocket kodak, of the Heath in flight 
at about 500 ft. 

When we got the letter, Stewart Rouse 
sent us a couple of photos, one of them 
showing Ed Heath cruising along at about 
3,000 ft. over Chicago. We'll run this lat- 
ter shot next month. The letter: 

I like Modern Mechanics better than any- 

thing I ever read and can’t wait till next 

month to get the next copy, but I don’t 
think you should publish plans of air- 
planes like the Heath Parasol, because 

it won’t fly with a Henderson motor. I 

have a friend who is a pilot and he says 

so. He says he doesn’t think such an air- 
plane will fly, with a motorcycle motor. 

Jackson, Mich. Ed Riebens 


We wrote Ed and told him that Heath 
has flown the old style Parasol with using 
the lower wings from a Thomas Morse 
Scout, a design over 10 years old. More 
than that, the engine used was the old 23 
h.p. model instead of the new 27 h.p. model 
specified for the conversion! With the new 
Clark Y high lift wings and the 27 h. p. 
motor the Super Parasol climbs better than 
a Jenny and will lift about 100 lbs. more 
than its normal loaded weight with a 150 
lb. pilot. That information ought to satis- 
fy Ed! How about it, old timer? 

















Here’s one of the ships built to the plans 
which have appeared in Modern Mechanics. 
This, the Super Parasol, is shown banging 
along like an Elgin watch with her 4 cycl. 
27 H. P. Henderson motor opened up wide. 


Every ship design published in Modern 
Mechanics is flight tested after actua!|) 
having been built, and will stand all stunts. 
We are giving the hangar hounds real air- 
planes, not paper dreams. 


When you have built a plane from a 
Modern Mechanics design, provided you 
have not altered the plans one whit, you 
will have as well a turned out airplane 
as is made in many factories. 
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rtd Pay Your Bills 


and give you a steady Income 
for the rest of your life— 

if you will take care of my busi- 
ness in your locality. No expe- 
rience needed. Pleasant, easy 
work, can be handled in spare or 
full time. 


No Investment 
Needed 


I furnish all capital—I set you 
up in business, advertise you, and 
do everything to make you my 


you have ambition and can de- 
vote a few hours each day to 
distributing my famous products 
to friends and a list of estab- 
lished customers. High grade 
food products, teas, coffee, spices, 
extracts, things people must have 
to live. 


Your Groceries 
at Wholesale 


As my partner I furnish your 
groceries at wholesale — I do 
everything to see that my part- 


successful and respected partner ners get all the advantages of 
in your locality. I will make you Big Business. Big FREE supply 
my partner in my fast growing, contains over 32 full size pack- 
established business—but I don’t ages of highest quality products. 
ask you to invest a single penny. Everything is furnished Choose all your groceries, at 
to you FREE—just look after the established business wholesale, from my big list of 
in your locality and we will split all the money 50-50! over 300 home necessities. Quali- 
Partner may be either man or woman. All I ask is that ty backed by $25,000.00 Bond. 


Iron-Clad Guarantee to You 
of $15 a Day Steady Income 
LOOK! 





I don’t want you to take any 
chances. I GUARANTEE partners on profits, I WILL 
$117.50 First 5 Days your income. This is the most FURNISH YOUR HOME 
“Made $117.50 first 5 days. | amazing guarantee ever made _ with hundreds of wonderful 
_ products are marvelous. for a os year ’round in- premiums, including pianos, 
Anyone can easily make money - a 
with Health-O.’— A. Pelletier, | Come. I can make this guar- living room sets, etc., that I 
Mass, antee becouse I know youcan’ give as premiums. Send cou- 
Always Sure of $10 a Day | do as well as my other part- pon at once for my signed 
Mrs. power, # Ww. +e house- ners whose letters are shown cuarantee of $100.00 a week 
wife writes: “I am always sure is re , f ; > or 
of $10 a day profit with | °” this page. po Ppl ted 


Health-O Products.” 
$31.65 First Day I Furnish You {or spare 
Chrysler Coach 


Besides going 50-50 with my 


“Just received sample case 
Started among ome and 
first day made $31.65.”—B. L. 


Simmons, So. Car. 


$101.25 First Week 


Ruth Hoffman never sold a 
thing before in her life. She 
proved that experience was not 
poenenee aie writes: “Made 
$101.25 first week.” 


S24. 85 in Two Evenings 


. Osborne two days after 
mY t sample_case enthusias- 
tically writes: “I have been out 
only two evenings and, have 





This is part of my FREE outfit to you. I want my 
partners to be prosperous and look prosperous to 
gain respect from everyone in your locality. 
That’s why I will give yu ABSOLUTELY 
1 FREE this brand new Chrysler Coach to 
taken orders for $24.85.’ ; use in_ your business. This is no con- 

Easy for you to make big | test! It is yours to keep just as soon 
money. I look out for welfare as you show me you are in 
of _my_ partners. earnest. Send coupon today. 


Cc. W. VAN DE MARK, Pres. & GEN. MGR. 


Health-O Quality Products Co. 
DEPT. 2033-pp. CINCINNATI, O. HEALTH-O BLDG. 


1929 BY Cc W.V. DM 


Van De Mark. 
Health-O Quality 
Products Company, 
Department 2033-DD 
Health-O Bidg., 
Cincinnati, Ohlo 
Without obligation on mys 
part send at once application 
for territory and details of part- 
nership offer, free food products 


Name ” 


























Flashes from Modern Mechanics’ Shop Mail Box 


part science plays in detecting 

criminals and fugitives was very 
much liked by all who wrote to the editors 
commenting upon the way the magazine 
appealedto 
them. 

Among the 
most favorably 
received of all 
the magazine’s 
cargo last 
month was Rog- 
er W. Babson’s 
splendid out- 
line of seventy 
opportunities 
which, if capi- 
talized, could 
easily net the 
enterpriser a 
fortune. This is 
the original ar- 
ticle which has 
been so widely 
commented up- 


M: HENDERSON’S article on the 
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Up in Maine a Modern 

Mechanics fan has built 

one of the air-propelled 

ice sleds, similar to the 

one described in the Feb- 

ruary number of the ma- 
gazine. 


on in the press. 
Carl H. Duede’s glider story brought in 


a storm of inquiries. Mr. Duede has a 
well worked out little ship in this glider. 
Some fine views came in recently of this 
small plane and we'll run them next issue 
along with the one of the Modern Mechan- 
ics Parasol with Ed Heath at the stick. 

If “Airplane Camping Tours” was popu- 
lar, wait till you see the account of a cruise 
along the coast of California in a Bristol 
Cherub Parasol! The story is being writ- 
ten as you read this and will be included 
in an early issue. 

One of the hangar gang sends us a big 
salute from Auburn, Maine, where he has 
built a motor ice sled, the power plant of 
which is shown here. Our good friend 
neglected to send us his name, but he is 
evidently in the Indian motorcycle business 
because the motor pictured is an Indian and 
his stationery bears the Hendee trade- 
mark. It drives a light sled, patterned 
somewhat after that designed by Gilbert 
Mickelson, plans of which appeared in 
blueprint form in February issue. Says 
our friend: 


—the sled will go 50-60 miles with ease 
and has caused considerable comment. 


The motor is converted substantially as 

shown in the December issue of the 

magazine. The propeller is a profession- 

al job. 

As this man did not sign the letter we are 
at a loss to answer his good missive and 
to thank him. 


liams read “How to be a Scientific 
Detective” and after putting the ma- 
gazine on the shelf, he took “pen in hand” 
to let us know: 
I was very much interested in Mr. Hein- 
rich’s capture of the D’Autremont ban- 
dits. I saw their pictures in the local 
postoffice and was intensely interested in 
the inside story of how they were appre- 
hended. I can’t say I like the cover, but 
it is different. You have a magazine that 
at last has some grown up man size 
intelligent plans for building things. I 
am enclosing my subscription and want 
the subscription to start with the Janu- 
ary issue so I'll have the plans I want 


complete, 3 
E. H. Williams, C. E. 


Di= in the Canal Zone E. H. Wil. 


Curzon, C. Z. 


Next month we have a great cargo 
planned. In plotting the course of the good 
ship Modern Mechanics we have lined up 
stories on how bandits are foiled in trying 
to rob trains, how whales are hunted for 
sport, and a story of the largest dam ever 
built, which is soon to be thrown from 
mountain top to mountain top in Califor- 
nia. To build this monster, a crew of 1,800 
men will have to pour 2,000 tons of con- 
crete a day for five solid years! 

Gilbert Mickelson will be on deck again 
with a corking good story on building an 
electric launch. The story of the Tim 
which was a little sailing dinghy until Jim 
Smith and Bob White made a launch of 
her, shows how an electric 6 volt starter 
was made into a marine engine and how 
the boys took a ride in her. The power 
furnished by two storage batteries was 
sufficient to drive the boat with one of the 
lads in her at a rate of 7 miles an hour. 
Coming for May! 

And the flying boat, and the seaplane, 
and the article on floats, and the Baby 
Bullet details will ‘all be along. Have 
patience! 


As our friend Al Jolson might say, “You 
ain’t seen nothin’ yet!” 
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Are You Air Minded ? 


The 


Flying Manual 

















Published by AND INVENTIONS MAGAZINE 





Contains the A B C of Aviation 


EE SSS 


1 SHOWS HOW to--- 


FLY NG 





Build an Airplane 
Make an Airplane Motor 
neito_ your | iihiiialie Sian Learn to Fly 


c OW N PLANE 


coc © 5" ‘ Understand the Theory of 


How to Fly | 


ORT LESSONS VY : : Flight 


Acapapyonte | 4 : and study the latest advances in 


Wistory of 25 ie | aviation throughout 


Lears of Flying 
New Airplane — the world 
CATALOGUED 


Who's 














Price $1° 
Complete Plans and Blueprints Showing 


CT xg to Design an Airplane ... How to adapt a Motorcycle 





Engine for Light Plane use ... Plans for the Heath Sport Plane 
and The Russell Sport Monoplane_ ... A Glossary of Terms 


ON SALE AT ALL NEWSSTANDS MARCH FIRST 
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This announcement has brought new vision and inspiration to 
ambitious thousands who hungered for wider, deeper culture 


A Background that Will 
Broaden Any Mind 


FASCINATINGLY TOLD IN NARRATIVE FORM 


Examine 
The ONE book to read and know.” It 


—Philadeiphia Public Ledger 
FREE 





“More dramatic than drama, more iIn- 
teresting than fiction.” 
—Birmingham News. 


“A vwniversity in itself." 
—Pittsburgh Sun-Telegraph 


“Like viewing the universe from a hill- 
top.”" —Toledo Times 


See What This Great Book 
Contains in its Six Compre. 
hensive Sections. 


= 
Brings HISTORY 
It gives you a complete, «« 


tinuous, easily readable hi 
of the world from its forma: 
to our own day and age. 


You a Boone 


Magic and wonders of sc! 
—animal life, the earth, 
all mankind. Science of 


5 J «¢ a personality, human nature. 
p o LITERATURE 


Fascinating story of + 
literature in all ages. A t 
co-ordinat 


Mant presentation 
a e on your entire knowledge wu 
modern authors of all nat 


Entire story of the Art 


Painting, Sculpture, Arch 
ture, Music, Dancing. Bri 
you @ new appreciation of 


arts. 
Now you can have at your command what man has the astoundingly low price of only RELIGION 
learned in the six greatest branches of human know!- $1.50 and two dollars a month for Man's first spiritual a 
edge and culture. Six great romantic outlines, six com- two months thereafter. tions. Mysteries of reli 
prehensive sections that will bring you + eK — beginnings up to the stor 
one 700-page volume—the thrilling story of the world’s all modern sects and their 
HISTORY down to date—the stirring march and trends of Send No Money—Borrow liefs. OC e dd the 
RELIGION—the thought and wisdom of man’s PHILOSO- 
PHY—the intriguing beauty of the ARTS—the all-embrac- It at Our Expense PHILOSOPHY 
ing survey of every branch of SCIENCE—and a complete See this all-absorbing work first. The story of Philosophy 
panorama of the world’s LITERATURE from the first You can do that at our expense. Philosophers, The wisd 
Neolithic serlbblings to the work of modern authors of all Send no money. Just clip and mail the . ages. 
nations, the coupon Do it before the present 
edition is exhausted. Fill in_ the rv ey a BE gy, 
® : upon i ma it at once. LEWIS . 
A Liberal Education COPELAKD COMPANY. Dest 72, Send this coupon and ex- 
Within Reach of Everyone 119 West 57th St., New York, N. Y. amine it FREE. 


THE OUTLINE OF MAN'S KNOWLEDGE, by Clem- Tear off along this line and Mail Today 
ent Wood, is the ONE book, the only book, that gives ots, 

you the fascinating story of what man has learned and 
accomplished from the world’s birth in a flare of meteor- 
fe splendor to the arrival of radio, aviation and tel 
vision he whole story—all of it—Seclence, Art, 
Literature, story. Philosophy and Religion—in one large 
beautiful volume you can actually BORROW for a 
week at our expense. 


_ 
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Lewis Copeland Company, Dept. 72, 

119 West 57th Street, New York, N. Y. 

Kindly send me THE OUTLINE OF MAN'S KNOWLEDGE, by 
Clement Wood, 700 pages, illustrated, handsomely bound. Withi 
7 , I will either return the book or remit $1.50 as first 

, and then $2.00 per month for two months, a total of $5.50 
per cent discount for cash with order. Same return prir!- 


The Essence of ALL Knowledge 
Complete in Only One Volume 

Clip and mail the convenient coupon and it will bring 
you, prepaid, a copy of THE OUTLINE OF MAN'S 
KNOWLEDGE, by Clement Wood. Examine it. See for 
yourself how fascinating is the story of knowledge. Read 
it freely for a week. See how much you have missed in 
tho realm of things you OUGHT TO KNOW. If you are 
not completely satisfied send the book back within seven 
days, Otherwise, keep it as your very own and remit 
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the U.S. 


Government 
Job is 
a Good Job 


$1260° 


to 


3400 


a Year 


Steady Work 


MEN----WOMEN 
18 to §§ 


Vacation With 
FULL PAY 


IS YOUR JOB STEADY? 
Compare these conditions with your present 
condition. DO YOU GET $1,900 EVERY YEAR? 
HAVE YOU ANY ASSURANCE THAT A FEW 
YEARS FROM NOW YOU WILL GET $2,300 
TO $3,400 A YEAR? 
YOU CAN GET A JOB 
These positions are not hard to get. Country 
residents and city residents stand equal chance. 
Experience is usually unnecessary, and political 
influence is not permitted. Let us show you how. 


Get Free List of Positions 
Fill out the following coupon. Tear it 
off and mail it today—now, at once. 
DO IT NOW—This in- 
vestment of two cents for 
@ postage stamp may re- 
ot in you getting @ 
Government Job. | 


00808060080 0RSSERRRERESROROORTOSEDenesenseaeeeseeeaneneneeneneenasia 
FRANKLIN INSTITUTE, Dept. M-330, Rochester, N. Y. 
tush to me free of charge (1) a full’ de scription of the pos — = — PICK YOUR JOB 
below ; (2) Free Copy s 2-page book “How to Get a s ronment Job’; 
(3) A list of the Government Jubs now } TA (i Tell me how to 
get the position I a ve checked. 
[) Ry. Postal Clerk... (oa es 700) 
[]) Postoffice Clerk... 
[] City Mail Carrier.. 
Rural Mail Carrier. 
General Clerk .... $1 2 2,100) 
Prohibition Agent Inventigator os 
. (82,300-$3,100) 
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“They. Snickered When 
I Got Up To Speak’ 


~But from the First Word, I Held Them Spellbound 


HE banquet hall was crowded 

Suddenly I the chairmans’ 
voice say—"' We will now have a few 
words from Mr. Byron Munn.” It 
came like a flash of lightning! He was 
unexpectedly calling on me for a speech’ 

As I started to get up, I heard a 
titter run around 


Was Once a “‘ Human Clam” 


After it was all over, Jack Hartray 
fell into step beside me as I left the 
hall. “Gee, that was a greats h!"" 
he said enthusiastically. ‘‘ You cer- 
tainly raised yourself about 100%, in 

the eyes of every 





the table. 

“ Watch him make 
a fool of himself,” I 
overheard someone 
whisper. “He's so 
bashful he's afraid 
of his own voice." 

1 knew they were 
expecting me to 
make myself ridicu- 
lous, but I only 
grinned inside. 

I stood squarcly 
on my two feet and 
started in! 

“But When I Com- 
menced to Speak”’ 

Almost from the 


How to be the 


tion, 





What 20 Minutes a Day 
Will Show You 


How to talk before your club or lodge 
How to address board mectings 

How to propose and respond to toasts 
How to make a political speech 

How to tell entertaining stories 

How to make after-diuner speechcs 
How t6 converse interestingly. 

How to write letters 

How to sell more goods 

How to train your memory 

How to enlarge your vocabulary 

How to overcome stage fright 

How to develop self-confidence 

How to acquire a winning personality 
master of 


person in that place 
tonight. ... And 
yet they used to call 
you ‘a human clam’ 
—and the quietest 
man in the office!"’ 

It was true too. All 
my Ife I had been 
handicapped with ashy, 
timid and retiring na- 
ture. With only a lim- 
ited education I never 
could express my ideas 
in a coherent forceful 
way. Asa result I saw 
dozens of men with less 
ability pass me by sim- 
ply because they were 
good talkers and knew 
how to create the right 
impression It was 


any situa- 








first word, thesmiles 

and derision faded from their faces 
They were incredulous—amazed! In- 
stantly the atmosphere became so 
tense that you could have heard a pin 

p! No snickers nor sneers now! 
My voice, clear as a bell—strong. 
forceful, unfaltering—rang out through 
the banquet hall as I hammered home 
each point of my message with telling 
strokes! I let myself go—soaring to a 
smashing finale that almost brought 
them to their feet! 

When I finished, there was an in- 
stant of dead silence! And then it 
came—a deafening wave of applause 
rolling up from one hundred pairs of 
hands—spontaneous, excited, thrilling! 


maddening 
A Lucky Accident 

At last I accidentally ran across a little 
book entitled How to Work Wonders With 
Words. Between tts covers I discovered cer- 
tain facts and secrets I had never dreamed 
of Difficulties were swept away as I found 
a simple way.to overcome timidity, stage- 
fright and self-consciousness—and how to 
win advancement, popularity and success 

Today I hold the sort of position that I 
had always envied. My salary has been in- 
creased! 1am not only in constant demand 
43 a speaker in public but I am asked to 
more social affairs than I have time to at- 
tend. To sum it all up, I am meetin 
worth-while people, earning more than 
ever dared expect and enjoying life to the 
fullest possible degree! And furthermore, the 
sheer wer of convincing speech has been 
the big secret of my success! 


The experience of Byron Munn is typical 
Not only men who have made millions, but 
thousands of others have found success after 
learning the secrets of powerful, effectiv: 
speech. Being-able to say the right thing 
in the right woy at the right time has per- 
haps been responsible for more brilliant suc 
cess than any other one thing under the sun! 


Get This Amazing Book FREE! 
Right now, we offer to send you absolutely 


free, a copy of How to Work Wonders Wun 
Words. This remarkable little book will 


effective speech that has 
brought success, social ftion, power and 
wealth to so many. It will open your eyes 
to a new realization of what life holds in 
store. See for yourself! There is no obliga- 
tion. You can obtain your copy free by just 
sending the coupon 
NORTH AMERICAN INSTITUTE 
Dept. 2054 
3601 Michigan Ave., Chicago, III. 


Rese eaeuae sce 
6 North American Institute, Dept. 2054, 

# 3601 Michigan Ave., Chicago, Ill. 

6 ‘Please eend me FREE, without oblige- 
# tion, my copy of your inspiring booklet 
6 How to Work Wonders With Words and 
g full information regarding your Course in 
g Effective Speaking. 


9 Address 
: City State 
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BIG SALE! 


22 Cal. Six Shot $4.99 


Blank Automatic 
With Box of 100 Cartridges Free 


You need no permit or license to own 

this newly invented high power but 

absolutely safe and harmless auto- 

matic. Positively not a toy. Bullt like 

s real automatic same in construction, ap- 

pearance, finish, weight and every other 

detall—except that it fires blank cart- 

ridges only. Handy for self-defense, 

frightens tramps, scares away dogs, handy 

in = \ rat ame —- 

without the danger of keeping dangerous firearms at 

home. Play a practical joke on your friends, Ideal — 
at festivals, fairs, picnics, outings, camping, hikes, 

outdoor sports, ete., etc. Blue steel, case hardened _ LICENSE 
frame, @ duplicate of internationally famous German REQUIRED 
automatic, Makes powerful loud report. Has six 

shot magazine that can be reloaded instantly. Uses 22 Cal blank 
cartridges. Checkered Grip. Box of 100 cartridges free with each 
automatic, Convenient pocket seize. Send No Money. Pay on 
delivery $4.99 plus express charges. Fill in coupon below, 


Pistol Shape fratine 
Cigarette Case — $1.98 





ered 


your newest 
friends thing in cigar- 
with this novelty ete = lighters, 
cigarette case. Looks Shaped to look 
in every way like a like a small vest- 
real automatic. Pull pocket gun, Pull 
trigger and lid flies trigger—the pistol opens 
open showing a pack- and lights with a rich flame. 
age of your favorite Bullt to retail at $5.00, 
eigarettes. Made of introductory offer $1.98. 
light weight metal in nickel gun-metal 
blue steel Anish, SEND NO MONEY, Pay SEND NO MONEY. 
on delivery, Fill in coupon below, delivery. Fill in coupon, 











Science Has Created SEND 
the Ward's et $ NO 
productions 5 ; 
DIAMONDS! MONEY 








Honest Values 
Honest Merchandise 
Honest Prices 
1S OUR SLOGAN 


SEND NO MONEY 
No Deposit Required 
Pay on Delivery 
Fill in coupon today 
BUY FROM US AND 
SAVE MONEY 


REMEMBER OUR GOODS ARB 
ALL GUARANTEED 


Genuine Gold Pilied 
Rings With 10 > i 75 
Solid Gold Ee bicme 

All Fraternal Orders 


You can now have these rings et 

our new cut price in any of the 

following emblems: Masonic, 

Odd Fellows, Knights of Colum- 

bus, Elks, Eagles, 

Pythias, Moose, 

men, Redmen, 

price. Each wi G 

10 Kt. Solid Gold Artistically 

designed and engraved embiem 

on ruby background. State size. 

Send no money. Pay on delivery. 
Fill in coupon. Mall today. 




















Art Photo 

View Ring 

Famous ‘‘actress’’ views. Most 
sensational and newest. Set 
with world’s most famous re- 
Production diamond with the 
blue-white sparkle of a $500 
diamond, Besides, shank has 
view of French actresses seen 
through strong magni 
glass, 14 Kt. solid 

fect mounting. 

Money. Pay on delivery, Fill 
in coupon below. 


nerd “Lucky” $ 1 .97 





At last! A new pro- 
cess is discovered, The 
result — we challenge 
experts to tell these 
from a a 
Livin re plays ove \ 
their © sinmond-cut fau- 0 ieee! eo ice $5 .34 
eets—dazzling, spark- Air A 


ling, scintillating! ; wee, Box of Ammunition Free. 


Choice of Six Rings The New Improved Air Pistol. 


No permit 


—$1.98 Each. . required, Endorsed by Pistol Experts as a 

When_shown recently ° truly — reliable — accurate — hard hitting 
in New York City these pistol. Excellent for hunting small game, birds, rab- 
new Jenkins Diamonds ‘ bits, etc. The ideal automatic for target practice, Be- 
created 2 sensation. Heo DD come a good marksman in short time at very little 
will be ‘ expense. Shoots lead pellets distance of 40 feet with 


ou, ¢t 
thrilled! Instant beauty i sesurate preaieien. 


for the hands! me ay A wonderful weapon for Home protection—without 
GIRLS! MEN! Do ‘LA f] the usual danger of having firearms around. Ammu- 


not confuse Jenkins SS: g nition costs next to nothing—F 
ems with ordinary ° sss real automatic—Usually sold all 
“‘{mitations.”” Nothing today—save money. 


Suilt and looks like 
over for $15.00—order 





has been found to com- i — 


pare with their lasting Tear off this COUPON and mail 
beauty. | Every stone set ithe Jenkins Corporation, Dept. 4-R-276 


in famous DEAUVILLE 
mountings guaranteed 21 Broadway, New York, 


20 years. Gentlemen: Kindly ship m 
faith in a (Check articles desired) : 


won't disappoint you! =O —Six Shot Blank Automatic. . 


e c. 0. D. the following advertised articles. 


4.99 —Miscellaneous Rings 
: Specify size and kind 


SEND NO MONEY? \ —Target Practice Air Automatic....$5.34 desired. 
a ey te | —Pistor Shape Cigarette Case......-$1.79  ...... 


$1.98 plus few cents 
postage when ring you 
choose arrives. No in- 
stalments to pay. Or- a 

der by number. Rings No, 3 and 6 can be had in MEN’S | Namo . 

style. Tie string around finger for size, Buy for GIFTS! 

Act NOW! Fill in Coupon, | Street ..... 


JENKINS CORPORATION 2 aaa 


—Jenkins Cigarette Lighter Pistol. ..$1.98 evccccccccoccece 


wcccccccccccs SAB ccccccccece 
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‘Can he really play?” a girl whis- 
pered. “Heavens, nof’ Arthur ex- 
claimed “He never flayed a note 
in his life.”” 


They Laughed When I Sat Down 
__ At the Piano 
But When I Started to Play!~ 


room rang with applause. Then to the amaze- 
ment of all my friends, I strode confidently 
over to the piano and sat down. 
“Jack is up to his old tricks,” somebody chuck- 
led. The crowd laughed. They were all certain 
that I couldn’t play a single note. 


A RTHUR had just played “The Rosary.” The 


“Can he really play?” I heard a girl whisper to 
Arthur. 

“Heavens, no!” Arthur exclaimed. 
played a note in all his life... .” 


“He never 


I decided to make the most of the situation. 
With mock dignity I drew out a silk handkerchief 
and lightly dusted off the keys. Then I rose and 
gave the revolving piano stool a quarter of a 
turn. The crowd laughed merrily. Then I start- 
ed to play. Instantly a tense silence fell on the 
guests. I played the first few bars of Liszt’s im- 
mortal “Liebestraum.” I heard gasps of amaze- 
ment. My friends sat breathless—spellbound! I 
played on. 

A Complete Triumph 

As the last notes of the “Licbestraum” died away 
the room resounded with a sudden roar of applause. 
I found myself surrounded by excited faces. Every- 
body was exclaiming with delight—plying me with 
rapid questions .. . 
“Jack! Why didn’t 
you tell us you could 
play like that?” ... 
“Where did you 
learn?”—“Who was 
your teacher?” “J 
have never even seen 
my teacher,” I re- 
plied. “And just a 
short while ago I 
couldn’t play a note.” 

“Quit your kid- 
ding,” laughed Ar- 
thur, himself an ac- 
complished pianist. 
“You've been study- 





PICK YOUR 
INSTRUMENT 
Clarinet 
Flute 
Cello 

and Sight Singing 
Traps Ukulele 
Banjo H 

(Plectrum, rca 


5-String - 
or Tenor) Piccolo 
Guitar 


Mandolin 
Saxophone Trombone 
Hawaiian ~ 

Steel Piano 

Guitar Accordion 
Voice and Speech Culture 
Automatic Finger Control 


Piano 
Organ 
Violin 
Drums 











ing for years. I can tell.” “I have been studying 
only a short while,” I insisted. “I kept it a secret 
so that I could surprise you folks.” 


No Teacher Needed 


Then I told them the whole story. 

“It seems just a short while ago that I saw an ad of 
U. S. School of Music mentioning a new method of learning 
to play which only averages a few cents a day! The ad told 
how a woman had learned to play the piano in her spare time 
at home—and without a teacher! The method she used re 
quired no laborious scales or exercises. It sounded so « 
vineing that I filled out the coupon requesting the Free 
Demonstration Lesson. 

“It arrived promptly and I started in that very night 1 
study it. I was amazed to see how easy it was to play t 

I sent for the course and found it was just as 

y . B. C.! Before I knew it I was playing all th« 
pieces I liked best. I soon will be able to play ballads cr 
classical numbers or jazz, with equal ease! And I never 
did have any special talent for music!’ 

Play Any Instrument 

You, too, can now learn music—right at home—in ha’f 
the usual time. You can’t go wrong with this simple new 
method which has already shown over half a million people 
how to play their favorite instruments by note. Forget that 
old-fashioned idea that you need special “‘talent.”” Just read 
the list of instruments in the panel, decide which one yc. 
want to play, and the U. S. School will do the rest. 

Send for Free Booklet and 
Demonstration Lesson 

Thousands of successful students never dreamed they 
sessed musical ability until it was revealed to them by a 1 
markable *“‘Musical Ability Test” which we send entire! 
without cost with our interesting Free Booklet and 
Demonstration Lesson. The Booklet will also tell y« 
about the amazing new Automatic Finger Control. 

Sign and send the convenient coupon now. Instruments 
supplied when needed, cash or credit. 


U.S.School of Music, 2624 Brunswick Bldg., N.Y.C. 
SAAB EBREERERESRE EE EER EER EEE EE SEER EE | © 
U. S. Schoel of Music, 2624 Brunswick Bidg., New York City. 
Please send me your free book, ‘“‘“Music Lessons in Your © 
Home,’’ with introduction by Dr. Frank Crane, Free Demonsira- 
tion Lesson and particulars of your easy payment plan. I! 
interested in the following course: 


coos Have you Instr. ?P.cccoccccosecess 
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New Million Dollar 
Can Opening Machine 


BRAND NEW INVENTION 


BRINGS FORTUNES 
TO AGENTS! 


Here’s Something Brand New! An Amazingly Stmapte ts Invention—Yet, Ab- 
solutely ry ! For Now, At One Swee Of Old Style oon 
‘o The Scrap =— ! Thin ! A Tremendous 
very Home I erica! No Wonder 
‘Almost Incredible Sume—$75, $100, $150. A 

&. So Mail The Coupon For All 
Details Of My Remarkable FREE TEST 


ABouT once in a “Blue moon” some genius pops up 
with a new invention that everyone has been waiting 

for. Then, presto! Almost like magic, agents’ profits go 
ng soaring overnight to tremendous heights! And now the 





~ cold, hard-boiled facts about this amazing new can opener 
bear convincing proof! 
More Than a Can 
Opener 
ig This queer new device doesn’t just cut a ragged 
1 hole around the edge of thecan. It lifts the entire top 
¢ completely out, clean as a whistle! The machine 4 
re gtips thelcan—holds it—opens it—flips up the - 
lid so you can grab it—and gives you back the 
can without a drop spilled, without any jagged 
edges to hack your fingers—all in a couple of 
seconds! You just put the can in the machine 
—turn the handle—and almost instantly the 
job is done! Built to do the job better than 
anything ever devised! Will last a lifetime! 
: It's far more than just a can opener, it’s a real 
- can-opening machine! 
Free Trial— 
a = 
The Secret of Big Money Act Quickly! 
Women hate the old style can o hh good reason, r * 
ri s the last relic of 5 tote “It anew, but 
Food is spilled and wasted. Fingers age 
are cut and torn—often followed by ee and blood polsoning skke esie 
that result in expensive er bills. interests you 
ing cans the old way is a job ban | at once before some other live wire beats you to this lifetime 
nasty enough to make most any opportunity. Without obligation, learn about these amazing new 
ta cear tel aaa pa nted inventions, and et my FREE TRIAL OFFER, Just mail 
ean fio 1 it with: porkest safety! No @ coupon today—NO 
wonder women—and men, 
simply go wild over it! 
- € A Spectacular New ~<QaTENTE MOUSENOLD waclitvanl 
Sales Plan CENTRAL STATES MFG. CO. 
AVERAGES. 916.53 I want you to see this surprising 4500 Mary Ave. Dept. D-2202 St. Louis, Mo. 
fl “Made new invention with your own eyes, BAe ee eeeeees ees eeSBeSeBBaananaaas 


ty. 


R. A. eae 
20 sales in 23 calls, Betran the 
13th and 28th this month I have 
rade $248. Speedo hae them all 
beat for real money.” 
$72 HIS FIRST WEEK 
J.P. Riley says, “I Ly 2 
wok guy only wor! 4% 


my first 
days. Since then my fom 


12 SALES IN 2 HOURS 














I want you to know why everyone, 
man or woman, falls for it the in- 
stant they see it. Whether you are 
an experienced salesman, or never 
sold a penny’s worth of anything 
in your life—I want to tell you 
about a remarkable new sales plan 
that wins you a profit on every call 
you make, This plan is made pos- 
sible by another spectacular money 
maker in the Speedo line and guar- 
antees you @ steady income of up 
to $150 a week’ 


Central States Mfc. Co., 
34500 Mary Ave., Dept. D-2202, 
¢ St. Louis, Mo. 
Yes, rush me the facts and details of your FREE OFFER. 


2s aE SS 


BAAR SSSHRHRSSSSRSSSSRSSBHRSBSRSRSSESESSE SEES 
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Let Me Start vow inthis ~ 


Amazing new Business 
Of your Own ~ Now / & 


MAKE $5,000 TO . 
$15,000 A YEAR in 


Your Own Home, Basement, 
or Garage Charging and Re- 


pairing Batteries 


Here’s your great opportunity to get into a Big 
Pay field that’s growing by leaps and bounds— 
charging and repairing batteries. A $5 deposit brings Adaress me Persott« 


all the tools and equipment to get started in a real business C.F, Holmes, Chief 

of your own that brings you $5,000 to $15,000 a year. Clip ee 

coupon below and get complete facts. B10 Rawenseeod 

re ‘00 
Pocket 90c Clear Profit On Every Ba a 
I have invented a new Service Station Charger which saves 40% to 60% in Chicago, Tl. 

electric current, yet handles 50% to 70% more batteries than similar outfits. 

Millions and millions of batteries in daily use by auto owners everywhere. 

Amazing new principle of my Service Station Charger simply scoops up all the 

business in town for you. My Free Book tells you how to get started. 


Ne Experience or Education Required 
Why go along at $25, or $30 a week when the battery fields holds out an oppor- 
tunity for you to make upwards of $5,000 a year? Easy to get started with m 
charger. When the outfit arrives, you're all ready to begin business. Simply let the 
business roll in. Charger is automatic and requires no attention during operation. 
Profits go into your pocket without effort on your part. Free Book tells how. + A 
$5.00 is All You Need to Start mott 
Clip coupon and get your Free copy of my book “* Big Profits.” Read how hundreds of other 
fellows like yourself have established themselves in their own business. See the description 
of my amazing Service Station Charger. Find out about my plan for establishing you in this 
Big Pay field for only $5. Along with the charger goes my complete outfits of tools, supplies, 
testers, advertising—in fact everything that you need to do business—you can take in $20 a day 
or more right from the start. Get your copy of this book quick. 


$425 in 18 Days for Free Advertising, Tools, and Working Outfits 
Whalen : As an owner of my charger you get the benefit of my advertising. Wher 
you open up, customers come right to your door. No soliciting—no plugging 
or business. Everybody is more than anxious to give you their trade. 


Operate in Full or Spare Time 4‘ ‘s+ 


you can 
still work on your regular job. Go to your job in the morne 
ing and your batteries will be fully charged when you come 
home. You can make more money in this way during your 
epare time than at your job. Free book explains just how 
to doit. 
Get Your Copy of Big Profitt—Over 100 Illustrations 
Find out the facts for yourself without one cent of 2x- 
pense. Read what the other fellows are doing. Let me 
show you how easy it is to get started—with only $5.00 and 
how quickly you can build up your 
own business netting you $5,000 to és, 
$15,000 a year. Clipand mail coupon /g/ Av | 
ff now. 2 


Clip Coupon Quick. ~ 


C. F. Holmes, 
5116 Ravenswood Ave., Dept. 108 
Chicago, Ill. 
Rush me by return mail a copy of your Free Book 
“ Big Profits.” 


= . 


—— —> 


1 ey — a 
— | on » eee OR. 
ASS MEL Address............. i tata aati . 


WZ are earning Less than $90° a Wweek-mail Coupon) 
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No More Razor Blades 





365 KEEN SHAVES 
A Year With Gas Single Blade 
“IT want to say that KRISS-KROSS 

Stropper is the best thing I ever saw. 
have been using one blade continuously for 
one year and nine months and have no idea 
how much longer it will last.’ 

C. S. Stephenson, Okla. 











Inventor Discovers Amazing 
New Way to Shave! 
-Without Buying Blades! 


EEN, velvety shaves forever and no more blades to 
buy! That’s what this astonishing invention offers 
the great army of American shavers today! 
KRISS-KROSS is destined to revolutionize all existing 
traditions of shaving! Its performance is so sensational 
that it seems hardly fair to call it a stropper. Rather it is 
a super-stropper or blade-rejuvenator! No longer do you 
find that your blades “die” after five or six shaves, 
KRISS-KROSS “brings ’em to life” a surprising way! 
Actually—you can take a blade right out of a fresh pack- 
age and improve it as much as 100% in eleven seconds 
with KRISS-KROSS! 


MAGIC DIAGONAL STROKE 

KRISS-KROSS employs the famous diagonal stroke, 
same as a master barber uses. Never before has anyone 
captured the secret of reproducing it automatically. Eight 
“lucky leather grooves” do the trick in 11 seconds with a 
precision it takes a master barber years to attain. Strops 
from heavy to light. Adjustable, automatic jig flies up and 
notifies you that your blade is ready—ready with the keen- 
est cutting-edge that steel can take! 

KRISS-KROSS produces unbelievable sharpness and 
prolongs the life of any razor blade for months and even 
years. Fits all brands and makes except Durham. Elim- 
inates 83% of shaving costs and solves your blade problem 
for all time! 

SENSATIONAL OFFER 


And now for my surprising offer. To introduce KRISS- 


gio KRISS KROSS 


RHODES MANUFACTURING CO. 


Dept. D-3543 1418 Pendleton 
Largest Manufact of 1 Stroppers In the World. 
Canadian Address: CANADIAN KRISS-KROSS CO. 
39 Wellington Street East, Toronto 2, Canada 
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KROSS, I am giving with it Free a new kind of razor. 
Possesses remarkable features. Instantly adjustable to any 
shaving position. A flip of the finger makes it (1) T-Shape; 
(2) straight (old style); (3) or diagonal (new way). Gives 
a sliding instead of pulling stroke. Simply zips right 
through the toughest crop of whiskers. Made of rustless 
metal. Comes with 5 special-process blades and is entirely 
unlike anything you ever saw before! 

GET FREE OFFER A a Day 
Send for full informa- gents $30 and up 
tion on these surprising Make big money with KRISS- 
new inventions today. KROSS. Giving away FREE 
KRISS-KROSS products og arate your o> ae 
; aes : * ngly. H. King made $66 in one 
eS Gee shore | dar 'xy ch ice main sey 

. 3 days! Others average $350 
or my authorized repre- and up to $750 a month! Spare- 
sentative. Write for illus- time workers, Office and Factory 
trated description and full men make $6-$12 extra a day 
details of free razor offer. showing KRISS- KROSS to 
It’s even more remarkable friends and fellow employees. 8S. 
than I can tell you in this Kantala made $154 extra just 
short space. Clip the working evenings 3 weeks. Get 

-. ° details at once. Check bottom 

coupon now. Mail it of coupon and mail it tonight! 
today. 

— 














an am as as a ae a a a a 
Rhodes Mfg. Co., Dept. D-3543, 
| 1418 Pendieton Ave., St. Louis, Mo. 


Without obligation, please send me illustrated description 
and full details of your special introductory offer on KRISS- 
KROSS seuper-stropper and FREE 3-way razor. 


NQMC ccccccccccccccccccccccccssccececcccesseeessoncesesees 


AGAreSS wacccccccccccccccccccccesecescccsesecessceeceeecsse 


Town State...... 
( ) Check here if interested in making money as authorized 
KRISS-KROSS representative. 
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MY PATENT 
LAW OFFICES 


| FREE BOOKS/ 


All draw- 
ings and 
specitica - 
tions —_ 
prepare G ee — oO 
under my . rove 
personal to ORTAIN > 
supervision. | PATENT FA 
; 
Above is a view of my drafting ana — D4Q \ 7 PEN ie 
specification offices where a large staff of & Bos SEZ Za 
experienced experts are in my constant A — 
employ. 4 


Protect Your Ideas Yast aa 


TAKE FIRST STEP TODAY — ACTION couNTs | ~~“ 











If you have a useful, practical, novel idea for any new article o: for an 
improvement on an old one, you should communicate with a competent COR 
Registered Patent Attorney AT ONCE. Every year thousands of applica- rE prt 


tions for patents are filed in the U. S. Patent Office. Frequently tvro or more 
applications are made for the same or substantially the same idea (even though INVENTION 
the inventors may live in different sections of the country and be entirely un- 

known to one another). In such a case, the burden of proof rests upon the last BLANK 
application filed. Delays of even a few days in filing the application sometimes 
mean the loss of a patent. So lose no time. Get in touch with me at once by TO wHOM IT 
mailing the coupon below. Sa 


— 
Prompt, Careful, and Efficient Service hy) ae 


— 


This large, experienced organization devotes its entire time and attention to 
atent and trademark cases. Our offices are directly across the street from the 
. S. Patent Office. We understand the technicalities of patent law. We know 

the rules and requirements of the Patent Office. We can proceed in the quickest, 

safest and best ways in preparing an application for a patent covering your idea. 

Our success has been built on the strength of careful, efficient, satisfactory service to inven- 

tors and trademark owners located in every state in the Union. 


Strict Secrecy Preserved---Write Me in Confidence 
All communications, sketches, drawings, etc., are held in strictest confidence in strong, 
steel, fireproof files, which are accessible only to authorized members of my staff. Feel free 
to write me fully and frankly. It is probable that I can help you. Highest references. 
But FIRST—clip the coupon and get my free book. Do THAT right now. 


Neo Charge for Information on How to Proceed. The booklet shown here contains 
valuable information relating to patent procedure that every inventor should have. And 
with it I will send you my “Record of In- 
vention™ form, on which you can sketch 


our idea and establish its date before a e . ; 
Witsoe" Sich eidnce say 'geer prove BG COURS ELOL &tL ee oe 6 Ld 
CLARENCE A. O’BRIEN 


and | will send you the booklet, and the ! 
Registered Patent Attorney } 

I 

I 

I 





“Record of Invention” form, together with 
detailed information on how to proceed 

317-C Security Savings and Commercial Bank Bldg., 
Washington, D. C. 


and the costs involved. Do this NOW. 7 
No need to lose a minute's time. The i 
coupon will bring 7 complete ee 1 
tion entirely without charge or obligation — - 

‘ - } Suite 1106 Woolworth Bldg., 


CLARENCE A. O'BRIEN 308 Woolwerth 
Registered Patent Attorney 4 Please send me your free book, ‘‘How to Obtain a Patent,"’ and i 
Member of Bar of: Supreme Court of the § your “Record of Invention’ form without any cost or obligation § 
United States; Court of Appeals, District , part. 
of Columbia; Supreme Court, District of 
Columbia; United States Court of Claims. 
PRACTICE CONFINED EXCLUSIVELY TO 
PATENTS, TRADEMARKS AND ve 
COPYRIGHTS “cr M and Address Office Nearest You) 


nvortant Vrite Plainly 
ama ae ee eee eee ee eee ee 
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$5,000.00 
Worth of Prizes 


AM going to give away, ABSOLUTELY FREE, more than $5,000.00 worth of wonderful 
I prizes, consisting of two Automobiles, two Phonographs, a Shetland Pony, a Radio, a _re 

Silverware and many other high grade articles of merchandise—besides Hundreds of Dollars 

in Cash. Already we have given away Thousands of Dollars in Cash and Valuable Prizes to 
advertise our business, but this is the most liberal offer we have ever made. First Prize winner 
will receive an 8 Cyl, 100 Horsepower, Custom Built Studebaker Sedan, or $2,250.00 in cash; 
Second Prize winner will receive a Four-door Chevrolet Sedan or $675.00 in cash; Third Prize 
winner will receive a Victor Orthophonic Victrola, Model 84, or $235.00 in cash, etc. Each Prize 
will be shipped and delivered right to the winner’s door, all charges paid. This offer is open to 
anyone living in the United States, outside of Chicago, and is backed by a Big Reliable Company 
of many years’ standing. 












































J Find § Objects 


with the Letter “‘C’’ 


There are many objects in the picture of the circus above, such as lion, balloon, Indian, auto- 
mobile, rooster, boy, tent, etc. If you can find 5 that start with the letter “C,” you may win a Big 
Prize. Just think of winning a wonderful new 8-cylinder Studebaker Sedan or $2,250.00 in cash, 
absolutely free. Somebody is bound to win. Why not you? Get busy right away. Find five objects 
starting with the letter “C,” fill in the coupon below and send it to me at once. 


$550.00 Given for Promptness 


In addition to the Studebaker Sedan, the Chevrolet Sedan, the Victor 
Orthophonic Victrola, the Shetland Pony and the many other valuable prizes— 
besides Hundreds of Dollars in Cash—I am also going to give $550.00 in 
Cash for Promptness. It will pay you to act at once. Any winner may have 
cash instead of the prize won and in case of ties. duplicate prizes will be 
> - awarded. There are no tricks or illusions of any kind and neatness or 
of Pri handwriting do not count. You will not be asked to write in any squares, 
Les by = any Squses, Le ware oe solve any omnes pyssies ¢. any une. 
j or S n. 7et busy right away. Fin “jects starting with the letter ‘“‘C,”’ n 
5 Comeeer | ene orgy A —, the coupon below and send it to me just as soon as possible. EVERYBODY 
Victor Orthophonie Victrola a —_ 
Shetland Pony, Saddle and L. E. Wilferd, Mégr., Dept. 2604, 315 So. Peoria St. 
Bridle. Chicago, Ill. 
Seven Tube Console Radio. MMMM TT QuundL.0nULANUNNNY 
core louee Soon L. E. Wilferd, Mér., Dept. 2604, 
Apollo Motorbike Bicycle. 315 So. Peoria St., Chicago, IL. 
100-Piece Dinner Set. The objects starting with the letter “C” are; 
Ladies’ or Men’s Elgin Watch. 
29-Piece Silverware Set. 
Swanson King Portable 
Phonograph. 
New Haven Banjo Clock. My Name 
Wrought Iron Bridge Lamp. 
Ladies’ Overnight Bag. 


. 


HUTTE: 


SOMOS Popes 








My Address 


TT Lo 
i l 


TUTTI ET. 
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Would a Check for *4.0 


interest you if you 
very little 


.0O 


could earn it with 
trouble? 


This is the First Prize Offered by 








Screen Seerets [2 








Magazine 


To the Winner of the 


$150 


Three famous Hollywood stars are in this puzzle. Can 
you fit the pieces together and name them? Try it! 
It won't cost you a cent to join this entertaining new 
SCREEN SECRETS contest. Just follow the simple 
rules and try for one of the big cash prizes. 
Here are the Rules 

1. Screen Secrets will award $1500.00 in cash prizes, 
as listed for the correct assembly of this puzzle picture 
and three others to appear in Screen Secrets Magazine, 
for the neatest presentation of the puzzles and the 
best brief biography on one star in each of the four 
groups. 
Contest begins with the publication of puzzle No. 
1 in the April issue of Screen Secrets Magazine, con- 
tinuing through May, June and July. 

Contestants must keep all puzzles until publica- 
tion of final set in July Screen Secrets. Contest closes 
July 15, 1929. Any one may compete except Fawcett 
Publications employees and their families. 

4. There are no entry fees, and contestants need not 
purchase Screen Secrets to compete. Copies may be in- 
spected at public libraries, and it is permissible to 
trace the puzzles on plain paper. 





HERE ARE THE PRIZES 
Ist Prize - - - - - $400.00 If you 
2nd Prize - + - + $200.00 
3rd Prize - - - - -$100.00 


00 Puzzie Picture 


Contest 


5. All entries must be sent first class mail, prepaid. 
None will be returned. 

6. The verdict of the judges will be final. 

7. Duplicate prizes will be given tying contestants. 








«Sy 
< 








don’t 
Screen Secrets may help you, for each 
issue contains hundreds of movie photos 
as well as stories about the stars. 


This puzzle ad also appears in the April issue of 
Screen Secrets Magazine 


recognize these stars, 


The 


4th Prize - - - - - $75.00 
2 of $50.00 - - - ~- $100.00 
4 of $25.00 - $100.00 
5 of $20.00 - - - $100.00 
5 of $15.00 - - - $75.00 
20 of $10.00 - - - $200.00 
20 of $5.00 - - - - $100.00 
50 of $1.00 - - + $50.00 


April issue, now on safe, in addition to 
puzzle No. 1, contains a new directory 
of stars, with facts of their lives; Alice 
White’s Secret Diary, Chaplin's new 
leading lady, true story of the murder of 
a great director and many other articles. 
If your newsstand can’t supply you, 
send 25 cents in cash or stamps to: 


SCREEN SECRETS MAGAZINE 
Faweett Publications, Inc. 
Robbinsdale, Minn. 








110 Prizes $1,500.00 











“On Sale March 15th 
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utomobiles—Electricity—Motor Busses— Aviation— Building Construction. 
Ses in hundreds of others. 
tion is ons. 


Building is becoming a lensing world industry. 

Building of —_ homes, factories and office builcings is going on all the time. 

No structure be erected without plans drawn by a draftsman. No machinery can 
be built without | plans drawn by a draftsman. 
I wil train you tn fn Drafting. Keep the job you aanonen shite pees indies. 
will train you in drafting right where on are $a your epare ¢ e ve tra: men 
ere cuaking from $3,600 to ~ oe year. ere is abig future for draftemen 
Pecanse you plan and su ork of others, or you go into business for yourself. 
started now to’ Detter position, paying a good, straight salary, the year 
Comfortable surroundings. Inside work. 


Gayan E Service cnirring yous cont forthe service, Empl hout 


you a cent for this service. Employers 
Joorine Rale oa my my ben ee drafting b by actually iy.dolng the work theanee ve i 
Free. — Jack way. Enployers know they are not taking chances o 
Money-Back Agreement Age or Lack of Education 
I train at home under a positive Drawbac 
Money-back Agreement. If my train- No k 
ing does not satisfy you after aly have Previous experience is notnecessary. You do not 
Guisbed, you get very need to_be a college man or high school graduate. 


Get My Pay- Raising Plan [agian 


—also FREE Baa 
If You Earn hy) pm nye E 


ce I'll send you also 


EITM ET Milt), EREE My Pay-Raising 




















: b 
s ENGINEER DOBE, 1951 Lawrence Ave., Div 23-54 Chicago 


} Here’s my copy of Jack. Send me free of all cost your book, **Successful Drafts- 


manship’’, also plan to earn money while learning and Proof’ o fs A money paying 
itions. fle? ‘our new book **My wey lan. me about your 
mey-Making "Tools which you furnish. free Pocket oe Ral > 














HOW TO GET INTO THE 
| RADIO BUSINESS~ 


}. 
Many Earn ge 


\ $90'°52500 Week 
Te @hintet 
Almost Romance 


If you’re earning a penny less t- $50 
a week, clip coupon now for FREE BOOK! 
New 64-page book pictures and bile all 
about the Radio business, hundreds of op- 
portunities — in work that is almost ro- 
mance! You can learn quickly and eas- 
ily at home, through my tested, proved methods to 
take advantage of these great opportunities! Why go 
along at $25. $35. or $45 a week when you can 
pleasantly and in a short time learn how to hold 
the big-pay jobs? 


Clip Coupon for Free Book 
Don’t envy the other fellow who's pulling down the 
big cash' My proven home-study training method: 

make it possibie for you, too, to 
get ready for better jobs, | 
earn enough money so you can 
enjoy the good things of life 
One of the most valuable books 


ever written on Radio tells how 
ive ou —interesting facts about this 
great field, and how I can pre- 
pare you in your spare time at 


3 
el Lo 
home, to step into a big-pay 

i -_ I {| i Radio job, GET THIS BOOK 

| owe = << << s SEND COUPON TODAY 
o~ . J. E. SMITH, Pres., 
~ as a 10 ar & National Radio institute, 

5, Dept. 9983, 


Washington, D. C. 


| 





With them build 100 different circults—learn the “‘how’’ and ‘ 


“why” of senetih ally every type of Radio set. This kind of training fits 
you to step into the good jobs—sends you out an experienced Radio expert. 
When you complete, my Employment Department will help you get a big 
Radio job like Graduste Edward Stanko, Chief Operator of Station WGR, 
or Frank M. Jones, 922 Guadalupe St., San Angelo, Tex., builder and 
operator of Station KGFI and Manager of the best equipped Radio shop 
in the Southwest, or help you start a Radio business of your own like J. E. Smith 
Richard Butler, 1419 No. 17th St., Phila., Pa., who made around $500 President. 
a month compared with a job as motorman when he enrolled. National Radice 
“ institute, 
The Famous “Course That Pays for Itself” My Book Proves Dept. 9083. 
Spare time earnings are easy in Radio almost from the time you enroll, Washington, D.C 
G. W. Page, 1807 21st Ave. S Nashville, Tenn., made $935 in his Dear Mr. Smit 
spare time while taking this course. Al. Johnson, 1409 Shelby St., San- Without obligating 
dusky, O., $1,000 in four months, and he didn't know the difference be- fn any way, send me y 
tween a com r 1 a trans when he enrolled I'll give you a big FREE BOOK, “Rib 
contract, backed by N. R. I. pioneer and largest home-study Radio school Rewards in Radio,’ and al! 
in the wdrld, to refund every penny of your money if you are not satisfied, information about your prarct! 
instructions received. Find out cal home-study, Radio Course 


boy, 





4 











hays, 








upon completing, with the lesson and 
what Radio offers you. Mail coupon. 
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Build 


Yourself 


a Lightplane 


and save over $1500! 


F YOU buy a commercial-production light airplane today, you'll 
pay well over $2500 for it. You can build a Guardian—this fast, 
handy, practical, two-seater airplane designed by famous aero- 

nautical engineers—for $275 to $325, exclusive of motor. Total cost, 
motor and all, will show you a saving of over $1500! 

The Guardian Lightplane has been developed by an American 
Aeronautical Engineer from one of the most famous and successful 
lightplanes in Europe. This famous engineer was for four years with 
one of the largest factories in America. He has a record of eight 
years’ designing, building, and flying success behind that! He has 
taken a successful European lightplane and developed it for Ameri- 
can needs, 


The Guardian is rugged, powerful, safe. Its design is simplified. 


It has a safety factor of 8! You can build this two-seater for prac- 
tically the same cost as a single-seater and carry passengers and give 
your friends flying instructions. 


Working Drawings, only $5 


It has been especially designed so it can be built 
by any mechanically inclined young man who will follow the instruc- 
tions and plans furnished. 

Think of building an airplane yourself—from easy-to-understand 
plans prepared by a graduate aeronautical engineer with 12 years’ 
5 eng Think of equipping this with a low powered engine and 

flying it yourself! Think of an airplane strong enough for stunt- 
ing, with a ceiling of over 10,000 feet, a speed of over 80 miles an 
hour—that you can build yourself for only a few hundred dollars! 


Build Now for Spring Flying 


Send $5.00 today for a complete set of working drawings 
showing all details and dimensions of this practical, safe, speedy 
lightplane, with full instructions for build- 
ing it, a list of kinds and types of motors 
recommended, complete price list of all Specifications 
parts needed, ‘and suggestions for obtaining Senses 20-teet. 


- tra Length: 20 feet. 
tying time for a commercial or transport Weight, empty: 400 
icense, 


You can build it in a few weeks at home with simple — Speed: 

tools The Guardian has a modern steel tube fuselage p.h. 

and simple, strong fittings especially designed for the Capacity: Pilot and 
amateur builder. You can build a Guardian complete, oe 

and get in enough flying time for a license, for a A ack cow-wing 
fraction of the cost of attending a flying school! Send Sener m 

$5.00 now for a complete set of plans and all particu- single seater, 

lars, and get started before your friends beat you to 25 h.p.: 3 
it! Satisfaction guaranteed, 


Send Your Order Today! ' 





pou 
Top ipeed: 85 m.p. ms 





35-40 h.p. 





“ Guardian 
Dept. G. 








Easy to Build! 


All details of th the Guardian have 
been steagliied OF maine & it easy for oe 
ateur builder, 
factor of safety —— a 
Instead of welded joints id 
ag Le if, imole 6 fitting 


to this fitting. 


front elevator beam Is a steel 
tube. Simple metal straps slip 
around this beam with the ends 
bolted to the rear stabilizer 
spar. 


The main wing beams are of box-type, 
made of two small beams of spruce 
covered with plywood as shown below. 
bi. type is simple and 

idely used. 


These and other construction details 
are clearly shown in the set of large work- 
ing drawings sold for $5.00 Building in- 
structions and price list of parts are sent 
with the plans. 








Mail this Coupon 


two-seater, ——_—_——— a ee ee 


Aircraft Co., 
3008 S. Jefferson Ave., 


St. Louis, Mo. 


needed. 
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l 
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1AN (i) AIRCRAFT 


3008 S. Jefferson Ave., St. Louis, Mo. address 


oo. 
Dept. G, 





I enclose $5. Please send me post-paid a complete 
set of working drawings of the Guardian Lightplane, 


instructions, and price list of all parts 
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The Menace of the Night | 


A ESQUITE Midget, 
a flying cowboy, 
rode a bucking Spad 
above the clouds over 
Paris and ransmack in- 
to a mysterious enemy 
Zeppelin on a deadly 
mission. Then, zingo! 
But read about his 
strange adventures in 





Cowboy,Get 
That Zep! 


by FREDERICK C. PAINTON 


. = QQ KQdArAS Issue now 
> Rao Kas 
\Y \ NSS on sale 


\1 \ ' 
. IN. s N va AS ANT Q 


Also stories of the 
West and the War 
by Erle Stanley 
Gardner, Murray 
Leinster, @ Jay 
Kalez, & Charles 
Tenney Jackson, 
L. Paul, S. Omar 
Barker and others 





Send $1 (bill or stamps), 
and TRIPLE-X will be 
mailed to you for the next 
five months. Address 


TRIPLE-X MAGAZINE 
Fawcett Publications, Inc. 


Robbinsdale, Minn. 
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ATEN I Scooviicnss 
COPYRIGHTS 

OUR OFFER: FOR PROTECTION OF 

® YOUR INVENTION 

YOUR FIRST STEP. The inventor should write for our blank 
form—“RECORD OF INVENTION.” This should be signed, 


witnessed and returned to us together with model or sketch and 


description of the invention for INSPECTION and ADVICE, FREE. 


Our FIVE Books Mailed Free to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents. Our Methods, 
Terms, and 100 Mechanical Movements illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Protection. Informa- 
tion regarding Trade-Marks and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries and secure Foreign 
Patents in shortest time and at lowest cost. 


PROGRESS OF INVENTION 


Description of World's Most Pressing Problems by Leading Sci- 
entists and Inventors. All Communications and Data Strictly 
Confidential. Interference and Infringement Suits Prosecuted. 


DELAYS ARE DANGEROUS IN PATENT MATTERS 
IMPORTANT! To Avoid Delay! 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 


OFFICE to save correspondence, secure protection and early fling 
date in the Patent Office. To secure special preparation of your 
case send $25.00 on account with model or sketch and descrip- 
tion of invention. 


Our Lawyers Practice in all U. S. Courts and Defend Clients in 
Suits involving Patents, Trade-Marks and Copyrights 


OUR ORGANIZATION OFFERS PERSONAL SERVICE 
By Experienced Patent Lawyers, Solicitors and Draftsmen 


We Regard a Satisfied Client as our best advertisement, and furnish upon request, lists of 
clients in any state for whom we have secured patents. 


Highest References—Prompt Service—Reasonable Terms — 


Freecaeae ee e2eaae 6 © OWE Rereeceeceeoeveseeee® 


rreE , WICTOR J. EVANS & CO. 


i 
! COUPON 4 Registered Patent Attorneys Established 1898 
I 
I 





= os ol MAIN OFFICES: — 672 Ninth St., Washington, D. C. 


BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 203 Liberty Bldg., 
! Philadelphia, Pa.; 514 Empire Bldg., Pittsburgh, Pa.; 1110 Tacoma Bldg., Chicago, Ill.; 
g 1010 Hobart Bidg., San Francisco, Calif. 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 
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for You in 


TRICITY 


You Learn hy Seeing it Work 


No you can fit yourself for a big pay job in electricity by watching 
real motion pictures in your own home! Easy and fascinating as 
teeing a show at the theater! You see electrical machinery iw operation. 
Moving diagrams make all the facts easy to understand. 


This New Way is Easier, Quicker, Surer 


At home, in spare time, you can fit yourself to make more money in 
electricity. This giant industry is constantly calling for men to fill jobs 


You Get this DeVry $75 Projector 


Every student is given a standard school model 
DeVry Motion Picture projector to keep, at no 
extra cost. Thousands of feet of motion picture 
film are supplied for use during the course. You 
show them on the wall or on a screen in your 
home. Projector is so simple anyone can operate it 
without experience. Used with regular light socket, 
farm lighting equipment, or automobile battery. 
Think of it, you own a projector for showing all 
kinds of movies right in your own home! 


What a Practicing Engineer Says: 


“I am amazed at how clearly and simply you ex- 
plain the facts about electricity. The points are so 
much easier to grasp than by the usual instruction 
methods that the student must make quicker, 


surer progress. This is by far the best method of 


getting thorough sepecesee for practical elec- 
trical work.” Charles E. Fitz, M. E., E. E., formerly 
associated with Steinmetz. 

Film-Way Trained Men in Demand 
“We will gladly co-operate with you, not only in 
employing your students when vacancies occur 
in our organization but also by recommending 


that our employees take your course.’ 
Electric Material Co., South Bend, Ind. 


Representatives with School Experience Write 


paying from $70 to $200 and more 
weekly! Practical electrical men, 
holding down big jobs, praise this 
new way, as the easiest and best way 
to learn how to do electrical wore. 


You Get This Pledge in Writing 


We promise in writing to give you the 
training and employment service necessary 
to get you a better job and more moncy 
or you need not pay a cent. 


Our Big New Book, 
FREE “The Film-Way to 
Bigger Pay” 4 
Tells all about how we use mov- é 
ing pictures to train you for 
bigger pay. Get your copy 4 
now. No obligation. Sen & 
the coupon TO Y¥! 


Mail This 





TAKE THE FILM WAY TO Bigger Pay 





—LyF RI 
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“Ohe FEEL of the AIR 


bbe questions we are often asked sound something like this: “Why does 
Modern Mechanics feature air stuff so much? Why get excited over planes?” 
We are excited over airplanes—especially light airplanes, and we feature aero- 
nautical developments for two very good reasons. First, and foremost, is the 
knowledge that the public is eager to be kept abreast of aviation—the tremen- 


dous success of Modern Mechanics proves it. 

But fundamentally there is a deeper reason. Flying has just discovered 
that its fledging wings are fully feathered, safe, reliable and durable. 
Given pilots of intelligent training, this newest art which is now at the end of an 
experimental era may become one of the largest industries. 

Without pilots, it will not advance. Without engineers it can progress no- 
where. Aeronautics, introducing the third dimension into our present senses of 
motion in travel, is an art which calls for as much judgment, skill, and feeling as 
does painting, music, or any of the humanities. This feel of the air must become 
a part of the national consciousness before aviation will come into its own. 

For a man to grasp the feel of the air is tantamount to saying he under- 
stands himself in relation to his ship and the air. When every American is as at 
home in an airplane as in a car, our goal will have been reached, and we will 
have vindicated our “excitement” over aviation. 

And though Modern Mechanics can do no more than blaze a trail—the 
light airplane trail—by which the growing generation may acclimate itself to a 
new element, one of the planks in our publishing platform is dedicated to blaz- 
ing this trail and will remain so dedicated. 

We are proud of the fact we are championing the cause of the light ship. 
We are glad others can see we are excited. And if we can add to the total of 
national advancement in a new art by helping everyone become accustomed to 
the ways of things airwise we will have performed a fine service. 

Get the feel of the air! 
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_ dof “WAR 
> LYING 


( By COL. HAROLD E. HARTNEY 


Veteran Wartime Flyer 


ing the Royal Flying Corps in 1914, Col. Hartney 
nsferred to American forces in 1917 where he com- 
anded the First Pursuit Group which numbered among 
its personnel such distinguished flyers as Eddie Ricken- 
backer, Frank Luke, Reed Chambers, and others. 


ISAGE balloons, phosphorus bombs, 
swooping airplanes with iron crosses on 


their wings, spuming streamers of flame 
and smoke, a streak of orange fire as a 
Drachen tumbled down across a dull gray 
sky—this is the memory which remains to 
me of the first concentrated Allied attack 
on German sausage balloons during the 
war, a raid which sticks in my mind as the 


most thrill-jammed incident of my flying 


service. In those early days Allied pilots 
did not possess the swift planes and ex- 
plosive bullets which made the destruction 
of sausage balloons in the latter days of the 
war merely a matter of evading enemy war- 
planes and firing a round or two into the 
heart of the gas-filled bags. 

In June, 1916, the writer was a green, 
unseasoned pilot in the British Royal Flying 
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Corps. The first battle of the Somme was 
in the offing. German observers in the 
baskets of their Drachens, as they called 
their kite-balloons, were learning altogether 
too much about the movements of the Allied 
troops. It became necessary to destroy 
these kite-balloons if the Allied plan of at- 
tack was to be carried out with any secrecy. 
A plan was carefully prepared in which the 
Air Corps was to launch a concentrated at- 
tack extending from the marshes above 
Ypres to a point 20 miles below Armen- 
tieres, 

As a member of the 20th Squadron, my 
chance at last had come. The 20th was a 
combined observation, reconnaisance, and 
fighting squadron. We were fortunate in 
that we were equipped with the first Rolls- 
Royce engines, loaned to us by the British 
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Col. Hartney and Three Fellow War Birds Returning from France 











Colonel Harold E. Hartney, author of the war time flying article on these pages, is shown 
above in the company of three other warbirds returning from France aboard the Mauretania. 
Reading from left to right, the officers are: Col. Hartney, Major Kenneth Littauer, Cap- 
tain James Norman Hall, first American flier to be brought down by gunfire, and Captain 


Roscoe Fawcett, 


Navy. One fine day I received my orders 
to pilot one of the Rolls-Royce planes and 
serve as an escort for the Quirk bombers 
which were delegated to destroy the German 
“sausages.” 

Excitement around the camp was intense. 
Dozens of phosphorus bombs arrived, nu- 
merous dropping racks appeared. The 
dropping racks for the bombs had to be at- 
tached to the bombing planes at the air de- 
pot at St. Omer. At this time the phos- 
phorus bombs were the only weapons we 
had for this particular type of warfare; 
the deadly inflammable bullets were un- 
known. 

A Quirk was selected as the type of ship 
to carry the bombs. The Quirk was a 
cumbersome, slow ship, useful for its 
weight-carrying ability. After a very long 
run, it could climb to a ceiling of 10,000 
feet with a load of four bombs. The duty 
of our Squadron was to protect the Quirk 
bombers, which were supposed to forget the 
enemy aircraft entirely and concentrate 
their attention on “laying the Egg” square 
on the hydrogen-filled gas bag. The bomb 
was timed to burst 100 feet above the bal- 
loon, spreading out like a Fourth of July 
sky rocket. The falling streaks of blazing 
phosphorus would ignite the hydrogen and 
send the balloon flaming to destruction. 

I was detailed“ as one of the three 
machines to go out from our squadron as an 
escort. I had yet to meet my first oppo- 
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managing editor of Modern 


Mechanics and Inventions. 


nent from the “other side of the fence.” My 
Flight Commander had taken me out on a 
joy-ride over the trenches to look things 
over—a “Cook’s Tour,” as he derisively 
called it. I had heard the Boom-Boom and 
the Whang of the white and black enemy 
aircraft shells bursting, but as yet had not 
got into the thick of things on my own. 

I was to pilot a plane mounting three 
Lewis guns, powered with a Rolls-Royce 
250 h.p. engine which gave it speed and 
maneuverability far beyond that of the 
monoplane Fokkers equipped with poor 
copies of the French Le Rhone rotary en- 
gines. Our orders were to be above the 
Quirks and sweep the air clear of any 
planes over the sector from Ypres to Ar- 
mentieres. I was walking out with my gun- 
ner to our big fighting plane when bomber 
No. 1 roared off down the runway, followed 
closely by bomber No. 2. 

Neither had gained any perceptible speed 
before Wham went a bomb loose from the 
first plane, followed by a Crash as an- 
other dropped from bomber No. 2. The 
pilot of the second plane had seen the first 
bomb explode, and he started to veer his 
plane around out of the way when two 
more of his own bombs dropped and ex- 
ploded. The bombs were constructed to 
open and spread phosphorus streaks in the 
air like a huge umbrella. 

They did exactly that on the ground, 
spreading over the flying field and endan- 
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Dodging Blazing Balloons Provided Big Thrills for Wartime Flyers 


gering men and equipment. It was useless 
to run—you were just as likely to run into 
one of those blazing streaks as to escape it. 
So I just hunched up my shoulders and 
stood still. Fortunately I came out un- 
scathed, as did my plane. But the first two 
bombers were not so fortunate. They 
flamed up on the instant, the pilots jump- 
ing just in time. Two more planes which 
had been on their way along the runway 
were caught in the raining phosphorus, and 
before our flight had as much as got started 
four of our planes had gone up in smoke. 
This destruction took place so rapidly that 
it was all over before we knew what was 
happening. 

But the attack had been planned, and the 
attack must go on. The three remaining 
bombers got away, taking the air nicely, 
and the fighting planes followed. I gave 
my ship the gun, after glancing up to make 
sure that those dangling bombs were still 
clinging safely to the ships above. I had 
hardly banked in a climbing turn on a bee- 
line for Ypres when I saw a balloon from 
the corner of my eye, far to the south. 
Thick bursts and streaks of fire and smoke 
were bursting in the air, the sign of our 
first attack. I reached the front line at 
about 4,000 feet elevation and ran bang 
into my first enemy planes. Three of them 
were intent on picking off the slow-moving 
Quirk I was escorting. 

Being inexperienced, both my gunner and 
myself opened fire the moment we saw the 
enemy, regardless of the fact that they were 


well out of range. Our superior speed soon 
brought us up to them and all three turned 
tail, diving precipitously along three paths 
about 30 degrees apart. Bursts of castor oil 
smoke marked their path as they dropped 
out of sight. Fool-like, I followed, firing 
furiously all the time. Soon I found my- 
self with two of the guns jammed at an 
altitude of only 1,000 feet, and what was 
worse we were eight miles within the enemy 
lines. 

Swinging around quickly, my heart al- 
most stood still as I saw two great bursts 
of phosphorus streaking down between our- 
selves and the lines. One burst had scored 
a hit. Instantly a balloon came flaming 
down directly in my path. Only by bank- 
ing over suddenly was I able to avoid the 
burning bag as it streaked to the ground: 
I could almost feel the heat of the gases as 
it flamed past. When I made my way back 
over the lines to report to my Commanding 
Officer, I recall my thoughts vividly: “If 
every mission thrills and scares me as much 
as this one did, I'll die of fright and men- 
tal shock, rather than from enemy bullets, 
long before the war ends.” 

I was interrupted in my meditations by 
my own Flight Commander coming up with 
a cheery word of unmerited praise, so that 
I felt’ that the game was worth while after 
all—good sport, even if a bit nerve wrack- 


ing. 


The DH4, famed in stories of wartime flyers, is pictured above as it appeared in service. This 
plane had not been developed in the early days of the war of which Colonel Hartney writes, 
but was a favorite among pilots during the closing months of the struggle. The Liberty motor 


was developed for use in this type of plane. 
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Note the machine gun mounting in rear cockpit. 
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World’s Largest Carillon in Florida Bird Sanctuary 














| B tet bells—the tintinnabulation of the 


bells! 
have got his inspiration for his 
poem from the carillon pictured at the left. 
said to be the largest in the world. It was 
built in a bird sanctuary in Florida estab- 
lished by Edward Bok. Two dozen bells 
of various sizes were used in constructing 
this novel musical instrument. 


OCEAN LINERS FIGHT FOR 
SPEED RECORD 

EW records for speed in crossing the 

Atlantic are expected to be set by the 
new 27-knot ships now being built by the 
North German Lloyd Line. At present the 
crossing record is held by the Mauretania, 
which made the trip in 1910 in 4 days, 10 
hours and 41 minutes, coast to coast. The 
Vauretania is a 26-knot steamer of the 
Cunard line. 


Edgar Allan Poe might well 
famous 


FOLLIES BEAUTIES SELECTED VIA TELEVISION 


ELEVISION is now used by Florenz 

Ziegfeld, famous producer of the Zieg- 
feld Follies, in selecting beautiful chorus 
girls from all over the country to take part 
in his musical productions. He has pur- 
chased one of the first commercial tele- 
vision sets in the United States for this pur- 
pose. The photo below shows Mr. Zieg- 
feld, in the center, studying the televised 
picture of a young lady who is 3,000 miles 
away in Hollywood. The set is known as 
a Jenkins Televisor, recently described in 





detail in the pages of Modern Mechanics, 
and, as the photo shows, the receiver can be 
placed on an ordinary business desk ready 
for use. All that is necessary is to hook it 
up to an ordinary radio set. When Mr. 
Ziegfeld discovers a likely prospect he has 

her come to 

New York at 


once, 








Florenz Ziegfeld, producer of the famous Follies, is shown above selecting chorus girls 
through a television set. 
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Boys Build $350,000 Business Making Ship Models 





























ITH nothing but an idea, a pair of keen 

pocket knives, a few pieces of lumber 
and a ball of twine, two boys of Pasadena, 
Cal., have built up a business for the manu- 
facture of model ships which, after seven 
years, they have recently incorporated for 
$350,000. The two boys are Roscoe and 
Wallace Good, brothers, shown in the photo 
above holding a model of the City of Hono- 
lulu which has just been completed after 


BATHING IN A TUB FULL 
OF WHIPPED CREAM! 


VER take a bath in whipped cream? 

This seems to be what the young lady 
in the photograph is doing, but it only goes 
to show how the camera can be fooled. 
The foamy suds come neither from whipped 
cream nor soap, but are produced by a 
chemical perfected by a Dresden experi- 
menter. All that is necessary is to mix the 
chemicals with warm water, and the foam 
appears all ready for use. The purpose of 
this peculiar type of soap suds is to make 
it possible for a person to take a sweat 
bath without subjecting himself to an ab- 
normal temperature or imposing any un- 
due strain on the heart. The foam forms 
an almost air-tight covering. 
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six months’ of painstaking effort. The 
model is valued at $2,500, and is said to 
be the only metal plate replica in existence. 
It is complete in every detail, even to tiny 
electric lights which flash inside the cabins. 
Each deck has been furnished with scores 
of tiny chairs and tables, all hand carved, 
and doll-size lifeboats swing realistically 
from their davits. Good Brothers Co., 
Inc., as the boys have named their business, 
builds models of all types of ships. 

















Army Back to Blue Uniforms 


At the left above the army’s new blue dress 
uniform is being worn by Frank G. Hanlon. 
The soldier at the right is wearing olive drab. 


IVIL war days when the Union army 

was dressed in blue are brought to 
mind by the recent government announce- 
ment that Uncle Sam’s soldiers are to be 
outfitted with brand new blue dress uni- 
forms. One of the new uniforms is shown 
in the photo at the left, worn by an officer 
whose new suit is being examined by a fel- 
low soldier dressed in the familiar olive 


drab. 


NEW MEXICO HAS “BURNING 
GLACIER” 
rs ASTONISHING deposit of gypsum 


“snow” near the city of Alamagordo, 
New Mexico, has been picturesquely termed 
a “burning glacier” because of its flowing, 
drifting movement. The deposits of gyp- 
sum cover an area of 270 square miles and 
in places reach a height of 70 feet, like 
enormous white sand dunes. The gypsum 
is a brilliant white which reflects the glar- 
ing New Mexico sun so brilliantly that the 
deposits are visible at a great distance. In- 
terested scientists are urging the federal 
government to set aside the district as a 
national park. 

Gypsum, which is used in the manufac- 
ture of cement and insulating material, has 
a commercial value which has caused plans 
to be advanced for building a railroad into 
this remarkable area. 


JONAH POSES IN THE WHALE’S MOUTH 


HEN they captured a fifty-ton whale outside of San Fran- 
cisco bay a short time ago, one of the workmen employed 
in landing the mammal stood inside the whale’s mouth to 
demonstrate how easily it could swallow a man. There 
seems to be room for another half dozen men within the 
huge cavity. The engineering problem of getting the 
whale out of the water was solved by using a derrick 
barge. The whale was manufactured into soap. 


MAN CROSSES SEA ALONE 


ROSSING the Atlantic ocean all alone 
in his forty-foot yacht Sturdy, Capt. 
Edward Miller of the American merchant 
marine landed safely in Algiers after a voy- 
age lasting for 55 days. Capt. Miller built 
his boat to his own design, bearing in mind 
that it must be worked by a single man. 
All possible comforts are provided in his 
tiny ship. 
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Collapsible Stick Prevents 


TUDENT aviators just learning to pilot 

an airplane frequently get themselves 
and their instructors into trouble by “freez- 
ing” to the controls when some unexpected 
maneuver of the plane causes them to lose 
their head. A student can grip the controls 
so tightly that the instructor is unable to 
operate the plane, and the result is fre- 
quently a crash in which both are killed. 
Several safety devices have been invented 
to overcome this danger, many planes hav- 
ing the instructor’s control stick designed 
to exert more leverage than that of the stu- 
dent so that he can force it from his hands. 
In this case, however, the “feel” of the 
plane is lost. The control stick shown in 
the photograph can be instantly collapsed 
by means of the wire running towards the 
edge of the picture. 


“Frozen” Plane Control 














NEW MACHINES REPLACING LOGGING CREWS 


OGGING operations have been mate- 

rially speeded up through the use of 
new machines which lumbering companies 
are now using. The old time lumberjack 
still holds his own when it comes to felling 
the big trees, but the process of moving the 
logs is greatly simplified by the use of log 
jammers, tractors, and powerful derricks 
which get the logs moving to the mills in 


short order. The photograph below shows 
typical logging operations in a modern lum- 
ber camp. Tractors have largely taken the 
place of horses and the old time skid has 
given way to derricks mounted on cater- 
pillar trucks. Lumbering companies re- 
port that production costs are lowered by 
the new machines which displace many 
horses and mules. 














Powerful derricks mounted on caterpillar trucks are shown above 
snaking the huge logs cut by the Red River Lumber Co. at Westwood, 


California. 
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This tractor handles all logs quickly and easily. 
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New Electric “Process 
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NDUSTRIAL chemists have been 
seeking a process of making high 
grade steel direct from iron ore 
ever since this metal became the 
backbone of American industry. 
If the intermediate steps now nec- 
essary in the refining process can 
be eliminated, billions of dollars 
will be saved annually, and the result- 
ing decrease in the cost of steel will 
be reflected in a proportionate lowering 
in cost of new skyscrapers, bridges and 
other buildings, all of which are con- 
structed around steel skeletons. 

After many years of research and experi- 
ment Dr. E. H. Rothert, of Vancouver, B. C., 
has perfected an electric furnace by means 
of which a high grade of steel of superior 


qualities and uniform composition is pro- 
duced direct from the iron ore. 
Even refractory magnetite ores can be 











(uts Steel (osts 


in this furnace. From these ores Dr. Roth- 
ert produces a steel capable of being manu- 
factured into the best quality of knives, 
razors, dental tools, surgical instruments, 
dies, rivet sets, and all kinds of machine 
tools. 

A plain carbon steel made by the Rothert 
process has a tensile strength of 128,600 
pounds per square inch. 

The furnace will turn out any desired 
specification of steel and it is therefore 
unlimited in its scope of application. It 
yields a product that gives a uniform 
analysis, free from blow-holes, of very fine 
grain, and capable of taking a very high 
polish. 

The Rothert Furnace, which is patented 
in the United States and Canada, goes fur- 
ther than the dream of the early metallur- 
gists, since it not only makes steel direct 
from iron ores but also makes available 

illions of tons of ores hitherto deemed 


Pouring Rothert process steel 
into moulds. High quality tool 
steel, at present manufactured at 
great cost through the crucible 
process, is easily produced in the 
Rothert electric furnace. Metal 
for structural steel, for rails, 
or for the finest surgical instru- 
ments can be produced in the 
furnace by simply adding the 
necessary elements. 
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The new Rothert 
electric furnace will 
produce the finest 
grade of tool steel f 
directly from iron : 
ore, doing away | 
with present corm- 
plicated refining |. 
processes and sav-J) 
ing millions of 
dollars for ind 


try every yea mar 


co et ¢ 





worthless, an advantage 

which opens up a vast new 

field on the Pacific coast where this 
class of ore abounds in the midst of an 
hydro-electric field conservatively estimated 
to contain one-third of all the available 
water-power on the North American con- 
tinent. 

California, Oregon, Washington, British 
Columbia and Alaska may therefore, in the 
not distant future out-rival the east in the 
production of steel. 

A brief reference to present processes 
will indicate the advantages of the new one. 
Iron ore is first reduced in a blast-furnace 
to pig-iron, which contains nearly all the 
original impurities. Another reduction is 
necessary to further refine the iron and 
convert into a steel suitable for rails and 
structural work, but to make a higher grade 
the metal must be submitted to a second 
refining in specially designed furnaces. 
Each system of refining requires special 
furnaces, with additional fuel, labor, and 
time, so that the ultimate cost of the finished 
product is increased by the cost of each 
treatment. 

The Bessemer process, though not a di- 
rect one, was a great step in advance. In 
this method an egg-shaped converter in- 
vented by Sir Henry Bessemer, consumed 
the carbon and silicon in the metal by an 
air-blast forced through the fluid metal in 
the receptacle. The sulphur and the phos- 
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Tapping the Rothert electric furnace, which 

is expected to revolutionize the steel indus- 

try by making possible the manufacture of 
steel direct from iron ore. 


phorus still remained, and had eventually 
to be taken care of. A sufficient amount of 
carbon had to be re-introduced to produce 
steel. 

The Bessemer process was not perfected 
for eight years. A lining was at last de- 
vised to take care of the sulphur and the 
phosphorus, which, with the addition of 
ferro-manganese after the hot blast, resulted 
in the production of the cheaper grades of 
steel for rails and structural work. 

The introduction of heavier locomotives, 
however, caused Bessemer rails to break and 
split. The numerous accidents and conse- 
quent loss of life due to this cause called 
for a better quality of metals. Skyscrapers, 
too, were coming in to vogue, demanding 
greater strength in the material used. The 
open hearth process was then introduced. 
It was better fitted to meet the increasing 
demands for a higher quality of steel, but 
was not as direct or as cheap as the Bes- 
semer process. 


Additional and more complicated proc- 
esses of refining must be resorted to for the 
production of high-grade tool steel, a de- 
mand which was met by the crucible proc- 
ess, a very laborious and costly one, which 
has supplied for many years all the high- 
grade steel of the world. 
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Riding the Big Waves on an Ocean Liner’s Bow 














HOW BIG IS A LINER? 


T IS difficult for a person who has never 

been aboard a large ocean liner to vis- 
ualize their tremendous size, but in the 
photo below the photographer has caught 
an unusual view of the liner Carmania 
which gives a good idea of the proportions 
of a good sized boat. Note how the fun- 
nels tower to twice the height of the houses 
along the street. 


CEAN travelers with an unpleasant 

memory of seasickness won't care to 
look long at the picture on the left, showing 
the Aquitania cutting through the moun- 
tainous waves of the Atlantic while rushing 
to the rescue of the French freight>r 
Admiral Ponty, whose crew she saved from 
the sinking ship. Some idea of the size of 
the waves the Atlantic can kick up when it 
sets out to “show its stuff” can be gaine | 
from a study of the picture. The camera- 
man has caught the spray breaking over the 
rails of the ship just as the wave is ready 
to crash onto the deck. 


AIRPLANES DODGE KITES 


ITES and balloons sent up by the aero- 

nautics branch of the United States De- 
partment of Commerce for the purpose of 
taking daily observations of conditions in 
the upper atmosphere are anchored to the 
ground by piano wire which constitutes a 
danger to pilots of airplanes who are likely 
to run their machines into the wire without 
seeing it. A special warning to pilots to 
be on the lookout for these kites, which 
sometimes soar as high as 41% miles, has 
been issued by the authorities, who urge 
special care in cloudy weather when the 
objects can be but dimly seen. 

















The liner Carmania is shown above in dock at London. Compare its dimensions with the 
houses in the street! 
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Giant Mushroom is Roadside Refreshment Stand 


OLLOWING the lead of Los Angeles 

shopkeepers who have found it profitable 
to erect all sorts of freak buildings in 
which to house their businesses, a German 
confectioner has constructed a unique re- 
freshment stand which resembles a giant 
mushroom. The thatched roof adds to the 
realism by simulating the uneven surface of 
a mushroom’s top. The projecting roof. 
however, is not merely an advertising nov- 
elty, but serves a good practical purpose 
in sheltering people from the weather, 


acting like an overgrown umbrella. 














CAR UNLOADER HANDLES 40 CARS AN HOUR 


pene mg of the Pennsylvania Rail- 
road have designed a mechanical car 
unloader for use in the company’s grain 
elevator at Baltimore, Maryland, which can 
unload 40 grain cars an hour, or slightly 
more than one minute per car. As the photo 
shows, the car is run onto the unloader and 
held down securely to the tracks by 
a large clamp which fastens on 
each end of the car. Then the 
unloader swings over on its side 
and the grain runs out of the door 
by gravity. 

Unloading grain from cars 
has always been a laborious and 
consequently expensive job. The 


old time method of shoveling it out by hand 
gave way to the modern automatic shovel, 
which is operated by two men stationed in 
either end of the car. The mechanical 
shovel is regarded as something of a man 
killer because it starts to pull back the 
moment the operator ceases dragging it 
into the car. All that is neces- 

sary to operate the new car un- 

' loader is to throw a 

lever. 


ae 


The huge box car unloader shown above tilts a box car fill 
directly into the bins below. 
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Last American Full Rigger Still in Active Service 

















BRITISH COAL MINES 
CLOSE 


HE extent to which England has suf- 

fered from general trade depression dur- 
ing the past year is reflected in the an- 
nouncement recently made in the House of 
Commons that 83 colliery companies oper- 
ating 160 pits have gone into liquidation 
during the year. These companies em- 


ployed about 36,000 people. 
WOMEN IN AVIATION 


ROWING importance of women in avia- 

tion is reflected in the fact that a num- 
ber of the gentler sex hold pilots’ licenses 
issued by the Department of Commerce. 
One of the newest women pilots is Jean La 
Rene, shown in the photo at the right, who 
has been soloing for two months and only 
needs a bit of instruction in stunt flying 
before she is ready to take her tests as a 
full fledged pilot. She is working ona 
Whirlwind motor, demonstrating that she 
knows just what it is that makes an airplane 
run. 
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= of the full rigged ships in the 
American merchant marine still in 
active service is the Tusitala, shown in the 
photo at the left as she appeared in the 
harbor at Baltimore, Maryland, discharg- 
ing a shipment of lumber from Honolulu 
and Seattle. Ships of this type formed the 
backbone of the merchant marine in the 
old days before the faster steam and Diesel 
boats, with their greater speed, forced them 
from the ocean lanes. Note the forest of 
spars, shroud lines and rope ladders. Deep 
water sailors who would feel at home on a 
ship like the Tusitala are rapidly dwin- 
dling. 


FLYING TO THE POLE 
RRANGEMENTS for using the dirigible 


Graf Zeppelin on an Arctic explora- 
tion flight during April, 1930, are now be- 
ing made by Dr. Fridtjof Nansen, the Nor- 
wegian explorer, to complete the work he 
began 35 years ago when he drifted across 
the polar sea in his famous vessel Fram. 
Dr. Hugo Eckener, designer of the dirigible, 


has already agreed to make the flight, and 
Dr. Nansen is now conducting negotiations 
with the United States government leading 
to the erection of a mooring mast at Nome, 
Alaska, The Russian government is expect- 
ed to build a mast at Leningrad, to serve 
as a hase for the giant Graf Zeppelin. 
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-4 Sunk Again in “Rescue ests 


Fitted with lifting eyes in the 
hull, the submarine S4 was sunk 
and raised again by Navy author- 
ities testing new safety devices. 
Bry 
7 


Ma 





Above, Lieut. M. a 

J. O’Boyle is SS? 
pointing to the SS 
salvage air-line 

opening on the deck of the refitted $4. In the 
upper right hand corner Ed Boyle demon- 
strates the operation of the new escape lock. 
At the right the S4 is shown just before un- 


dergoing the tests. 











Above the sinking S4 is pictured just before the water covered her.. She was later successfully 
raised by means of pontoons attached to the new lifting hooks. 
5l 
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Germany Still Experimenting with Rocket Vehicles 





[ ae 











MOTORCYCLIST’S CAMP KIT 
OWHERE in the world is the motor- 


cycle so popular as it is in the British 
Isles, where the dearth of fuel is sending 
auto owners back to the baby car and to 
forms of transportation which are inex- 
pensive. It is only natural that the Eng- 
lishman, with his sporting blood and love 
of adventure, should take kindly to a novel 
camping pack which has recently been in- 
troduced in England. It folds on the back 


RILLIANT as the German technicians 
are, one often wonders what will come 
of the rocket experiments which German 
engineers have been making the past year. 

Airplanes, boats, railways, race cars and 
rocket projectiles—all have captured the 
fancy of Teutonic scientists, and the result 
has been a series of very interesting trials. 
To the left is shown a picture of the Opel 
rocket car, recently described in Mopern 
MECHANICS, speeding along under the im- 
pulse of her rocket propelling machinery on 
the Avus Speedway, near Berlin. 

As a result of the Opel tests, in which 
the car went better than 120 m. p. h., Anton 
Raab, German airplane designer, has now 
under construction a rocket airplane which 
will be test flown shortly. 

Motorcycles have also been experimen- 
tally driven by rockets. 


CARRIED IN PACK ON BACK 


and can be made into a complete camp in 
a few moments. 
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Tension Test Machine Measures Delicate Pressure 


GIANT tension testing machine capable 

of exerting a pull of two million 
pounds, yet so delicately balanced that the 
slight pressure of a finger tip can be sen- 
sitively measured, has recently been placed 
on the market. The photo at the right 
gives an idea of the huge proportions of 
the testing machine, which is the largest of 
its kind in the world. Note the man stand- 
ing on the transmission platform and com- 
pare his height with the dimensions of the 
tester. 

The machine is powerful enough to pull 
apart a six-inch billet of steel, yet the sen- 
sitive dynamometer can record the tiniest 
fraction of a pound when testing the tensile 
strength of a metal. Such testing is ex- 
tremely important in construction work. 


SAFE WELDING GOGGLES 
Welding goggles for small jobs are im- 
proved by grinding off the upper third of 
the lenses. The operator looks over the 
top until ready to weld, then through the 


lower part as usual. 





—y 


DYNAMOMETER 


| 
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MISSION 


PLAT- 
FORM 











This machine is so delicate that it measures 
the pressure of a finger tip. Note the man 
standing on the platform. 


HIGH SCHOOL BOYS LEARN THEORY OF TELEVISION 


ELEVISION has advanced to such a 

stage of popularity that it is now stud- 
ied in high schools as a regular vocational 
subject. The photograph below shows a 
group of students of Lane Technical High 
School, Chicago, assembling a television 
set under the direction of instructor Clark 
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J. Herrengshaw, a pioneer in this field. 
The scanning disk, which is one of the 
essential parts of the television set, takes 
considerable skill to make, inasmuch as the 
perforations through which the image ap- 
pears must be drilled in the form of a 
spiral. One of these disks is being as- 
sembled by the two 
youths in the upper left 

corner of the picture. 
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me RUSSEL MONOPLANE TAKING OFF Siamese. 





ERE 





the [RUSSEL-GEENDERSON 
LIGHT MONOPLANE 


By CHAS. E. RUSSEL 


A high factor of safety, good fuselage room, and adequate 
wing spread give this stout little plane all the qualities 
desired of a light airplane. Complete plans are presented. 





HE INTENSE interest created 
by the exploits of adventurous 
aviators during the past eight- 
een months has caused young 
America to resort to any and 
all methods to get into the air. 
The small light sport plane 

with a low priced motor is the result of 

this desire and some of the boys are having 
the time of their lives building their own. 











In Europe, where gasoline is high, mak- 
ing small motors popular, the boys have a 
little “edge” on the lads over here due to 
the fact that small motors for airplane use 
are plentiful and comparatively cheap. For 
five or six years following the war a ninety 
or one hundred horsepower aviation motor 
could be bought for two or three hundred 
dollars. These motors were suitable for 
two and three passenger planes and of 
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course this is what they were used in. 
There were no war surplus motors of the 
size and type adaptable to sport plane use. 
There was no demand for small planes as 
most flying at that time was strictly com- 
mercial and this work demanded larger 
planes. 

The manufactyrer of planes at that time 
could sell a three place machine complete 
with motor at a lower price than he would 
have to ask for the motor alone in a sport 
plane. The government had thousands of 
surplus OX5 ninety horsepower motors 
which he could buy for a song and conse- 
quently the small motor for sport plane use 
was not taken very seriously until Lind- 
bergh gave aviation such an appeal to the 
masses that every man, woman and child 
in America wanted to fly. 


Wide awake manufacturers are now pre- 


Modern Mechanics ard 





59 


Mr. 


America, and Modern 


ONIQISM GNY ONIGN3@ ‘ee LayOvUs 


340438 ONILLI4 XW 4 ONIN HOLOW 
MI@WASSY 39V73SN4 4O MBIA dOL Ne tee 


— ——— 


SS aS Sn 


! 


i SNIGNL 39NVd -22- 
v/ ” 


s in 


ha 


Peete 
a= ana 


4 
€ 


who knows his airplanes. 


ONIN3AdO 1idWD09 


3yu3H dOl IV S3YIM ON 
39Nwds 


v 7 " P - ee 
38NL 39NVO -z22-; Wide Ste 
- “ P . ,ve em | 
3aNL BONVD-02-7 SHISNS1 | 
“” 4 


v 
<= é sl »— 22 


” ” 


Li >< 59 "hog 
39nv @1-€ 


lete simple form plans for the latest Russel design. 


t light airplane experimenter 


4004 
39v13SN4 wos agzsn BANGLS ~A 
JYIM vi ON 


< 


A (‘= Lae 
— FARE ! 


YOLOW 
NOSY30N3H 
we lerelals] : ; Y3ONIIAD ow_—I 


AIGN3SSY 390V739SnN4 


= 
3 
Ru 
e 
=) 
fav 
WY 
“tom, 
oO 
i) 
OL 
an 
oy) 
RS 
LL, 
Ss 
2 
: 
i) 
~ 
= 
S: 
= 
_— 
é 
Ww 
Y) 
8 
< 
iS} 
iw) 
QA 
2 
= 
ny 


The lines of the Russel monoplane are satisfying to any one 
Mechanics is proud to present in comp: 


Russel is one of the most prominen 
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paring to meet this situation by producing 
airplanes suited to the individual. This 
does not mean that the future airplanes will 
all be small; far from that, because they 
are making them bigger every day for the 
transportation companies. However, it does 
mean that young America has asserted it- 
self and the manufacturers are striving to 
produce low priced, low powered, depend- 
able sport planes. 


really expected in regard to aircraft if you 

will only listen to so-called “advice.” 
Some of the boys in their haste to fly, 
have constructed weird looking vehicles 
with all the ear marks of mystery that the 
layman expects to find in an airplane. Let 
me tell you right here and now that myste- 
rious looks and freak designs are not at all 
essential in modern airplane construction. 
The human race stayed 





A few are already on 


on the ground with the 





the open market and 
are proving highly suc- 
cessful. The price of 
these as yet is still a 
little steep for the aver- 
age young man, but 
many are buying them 
nevertheless. 

For the young man 
who cannot afford to 
lay down fifteen hun- 
dred or two thousand 
dollars for a _ready- 
made plane, there is 
another way open by 
which he may become 
an aviator, and that is 
to build his own! This 
method does not require 
a great amount of mon- 
ey at the outset as he 
may purchase the mate- 
rial as the work pro- 
gresses. 

The best way to begin 





rest of the creeping and 
crawling things for 
thousands of years sim- 
ply because it did not 
know how to fly. Hu- 
mans thought of flying 
and wanted to fly from 
the beginning of time, 
but they did not possess 
the intelligence nor the 
facilities to construct a 
contrivance that would 
carry them through the 
air like the birds they 
envied. 

As a result of this 
long wait to get into the 
air, the average man of 
today, although he 
wouldn’t admit it, still 
surrounds an airplane 
with a shroud of mys- 
tery. He wonders how 
and why it sustains it- 
self in midair. 








building your plane is 


fg = The sturdy neat construction afforded 
to get started. 1€ SUC by the stick-and-wire type chosen by the 


There is no wonder: 
ment in it to an aircraft 


cess of the ship will de- designer is shown in this informative engineer, because he 
pend entirely on you Picture. Note the manner in which the knows, even while the 


and your efforts. Don’t 
stand around and talk struts, fuselage wires, and landing gear. table whether or not the 


about it all your life, 
because your neighbor will beat you to it 
and have his finished while you are still dis- 
cussing wing curves. A sport plane can be 
successfully built at home, but don’t take 
too much “local” advice as an airplane is 
governed by certain well defined laws 
Remember, there are as many different 
opinions on aircraft design as there are 
stars in the skies in which they fly. One de- 
sign is good for one type of craft, while 
another type would call for an entirely dif- 
ferent design. We do not hitch a race horse 
to a plow, neither do we expect an elephant 
to sing. Such absurdities, however, are 
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fittings at the forward end of the fuse- 
lage concentrate the strains of the 


plans are still on the 


plane will fly. 

He knows that a certain weight properly 
supported by a lifting surface and carried 
through the air at a certain velocity, with 
proper control, is the sum and substance 
of the description of an airplane. 

He knows that if the lifting surface is 
not sufficient to sustain the weight at a cer- 
tain velocity, he must increase this speed 
by the installation of a more powerful 
motor. The small boy with his kite has 
the same problem; the faster he runs, the 
higher it climbs and the more weight it will 
carry—when he slows down, the kite drops 
back to the ground helpless. 
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The sturdy neat construction of the prettily proportioned Russel sport monoplane is shown 

by this skeleton view. The weights are not hung so far below the wing that there is excessive 

pendulum stability. Ample depth and thickness to the wing spars gives one an easy sense of 

security in the knowledge that the ship can be called upon to do anything at any time without 

fear of failure. Short tail length with good area makes for quickness and ease of control. With 

the weight of the gas tank in the pilot’s lap, so to speak, the machine behaves like the war 
scouts of 10 years ago. 


The laws that govern the kite govern the 
actions of the airplane and you may call 
the string the motor, the wooden sticks the 
fuselage, the paper the wings, and the tail 
the rudder. You will understand from this 
that men understood the principle of an air- 
plane long before they ever saw one, as 


kites have been flown for hundreds of years.. 


Design 

In designing a sport plane, we must de- 
viate, to a certain extent, from the conven- 
tional method of designing a commercial 
plane. In the latter case the engineer is giv- 
en the requirements of the proposed craft 
and he designs the plane to meet these re- 
quirements. He is told that it must carry so 
many passengers at so many miles per 
hour, at a certain cost per mile, etc. 

Armed with this information, he deter- 
mines the approximate weight of the plane 
loaded, ready to take the air. He designs a 
wing that will carry this load at the re- 
quired speed. He then calculates the 
amount of horsepower necessary to pull the 
plane through the air at this speed and 
orders a motor of this horsepower rating. 

This is merely mentioned to show that in 
commercial work the plane is designed first, 
and then a motor is mounted in the plane 
that -is capable of giving it the required 
performance. 
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In our case we have no large assortment 
of motors to pick from and consequently 
we choose the motor first and design a 
plane that the motor can efficiently handle. 

We cannot be too particular in regard 
to performance, unless we want to spend a 
large amount of money for a comparatively 
high powered motor. At the present time, 
there are, unfortunately, very few motors 
that can be used successfully in sport 
planes. The Anzani, Szekely, LeBlond, are 
the most popular of modern, light plane 
motors. Any of these motors will give a 
well designed sport plane a remarkable 
performance, comparing favorably with the 
finest of commercial ships. There is, how- 
ever, an insurmountable obstacle in the 
path of the average amateur desiring such 
performance; and that is the cost of the 
motor. 

The use of any of these motors, in a sport 
plane would make the total cost of the plane 
exceed the limits which the amateur can 
afford to pay. 

While we may sacrifice high speed and 
fancy performance, without getting into 
difficulties, there are a few features that 
we cannot afford to overlook in choosing a 
motor for our plane. These are, depend- 
ability, weight, and sufficient horsepower to 
safely carry the plane through the air. In 
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Ruggedness Reflected in Heavy Spars and Wing Ribs 





oy 








the N strut cabane. 


order to arrive at a conclusion on the de- 
pendability of the motor, we must have a 
record of its past performance. If we know 
its weight, its ability to handle a plane can 
Adding low price to the 
above mentioned qualifications, we find 
that the little Henderson four cylinder 
motorcycle motor stands out as the logical 
choice of the amateur builder. 

Its dependability is well known and its 
weight and horsepower meets the require- 
ments of the average single seater sport 
plane very nicely. It weighs 125 lbs. when 
converted for airplane use and develops 23 
horsepower, giving it a pound per horse- 
power ratio of 5 plus. 

In order to use it in a sport plane, ex- 
tensive alterations must be made. The 
transmission case must be cut away, the oil- 
ing system changed, a large thrust bearing 
must be installed on the crankshaft to take 
the propeller thrust. Special main bear- 
ings replace the old ones, and a few other 
minor operations complete the job. It is 
not advisable for the amateur to attempt to 
do this work himself as it is a job for a 
first class machinist with the proper tools. 


easily be figured. 


This fine photo shows the details of the way in which the wing is mounted on the plates on 


Notice also the sturdiness of the leading edge and of the ribs’ construction. 


A number of aircraft supply houses are 
now selling these motors, ready for use 
with all the changes made and their prices 
range from $225.00 up to $350.00. 

It being a very efficient motor, one gets 
the benefit of low fuel consumption—some 
claim as high as thirty-five to forty miles 
on a gallon of gas. Last, but not least, 
in the eyes of the amateur, it doesn’t cost 
a fortune to buy it. This is the line of 
reasoning that resulted in its choice for 
use in the sport plane we will describe for 
you. 
Having reached a decision on the motor, 
we must now begin the design of the plane. 
First of all, we must estimate the total 
weight of the plane, loaded ready to take 
the air. This must be done in order to ar- 
rive at some conclusion on wing design. 
We find that the average commercial plane 
has a wing loading of 10 lbs. per square 
foot. This means that for every 10 Ibs. oi 
load there is one square foot of wing sur- 
face to support it. These figures vary ac- 
cording to the type of plane. 

Fast high powered racing planes have a 
very heavy wing loading, while the lower 
and 
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constructed as described in last issue. 
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Size of Wing Depends Upon Speed and Weight to be Carried 





GUSSET PLATES ON BOTH 
ff: SIDES OF RIBS 








SPAR OPENINGS 








By making a jig the wing ribs can be easily measured, cut, and nailed. 


powered machines have a light wing load- 
ing. It will be readily understood that the 
faster a supporting surface is pulled 
through the air, the greater weight or load 
it will sustain. Just as your old kite sank 
to the ground when you stopped running 
with it, so will your plane sink, unless you 
have sufficient wing surface to support it 
at the speed your motor is capable of carry- 
ing it. Generally speaking, the rule is, 
high power, heavy wing loading; low pow- 
er, light wing loading. 

After carefully studying the characteris- 
tics and specifications of several successful 
commercial planes, we decide that we will 
build a monoplane. We sum up the weights 
of the various units of the proposed plane 
and find that we must carry 475 lbs. through 
the air. This is found by adding to the 
known weight of the motor and propeller, 
the estimated weight of the fuselage, motor 
mounting, pilot, empennage or tail assem- 
bly, landing gear, etc. 

To all this, we add 34 of a pound for 
each foot of wing surface as we learn from 
the data at hand, that this is the figure on 
wing structure weights. From these figures 
we learn that in order to give our plane a 
wing leading of 5% lbs. to the square 
foot, we must construct a wing containing 
88 sq. ft. 

We know that an airfoil, to be efficient, 
must be at least five times greater in width 
than it is in depth. This is called aspect 
ratio. With this in mind, we make the 
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wing span 24 ft. with a 46 inch chord or 
depth. This gives us the required number 
of square feet of supporting surface for 
our plane. 

We must now choose a suitable wing 
curve, from the hundreds of curves used 
successfully in the larger ships. Wing 
curve is a designation used to indicate the 
curvature of the wing rib in respect to its 
upper and lower surfaces. It is this de- 
parture from a flat surface that determines 
the efficiency of an airfoil. In a_ sport 
plane we must use the most efficient airfoil 
possible, because our horsepower per pound 
ratio is just a little low and of course we 
must make up for this to a certain extent 
by using a curve that will give best results 
at moderate speed. Our wing must com- 
bine high lift with a minimum amount 
of drag or resistance. 

This resistance consumes a certain por- 
tion of our available horsepower and with 
this, we must be very economical as our 
supply is limited. We must also choose 
an airfoil that will give us ample size 
spars. The spars are the main supportin< 
structure of the wing assembly and upon 
them depend the rigidity and strength of 
the wing. We find by investigating the 
characteristics of the various airfoils that 
the Clark Y—15 meets our requirements. 
With a chord of 46 inches, it gives us suf- 
ficient spar depth to withstand any possible 
strains imposed on the wing structure. 
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This size could be much less, if we were 
assured that the ship would always remain 
in a level flight position. The loads placed 
on the various units in this position, are ap- 
proximately 1/5 of the strain imposed on 
them when the ship is pulled out of a 
steep dive or in inverted flight. With these 
hazards in mind, we must make our plane 
structure at least six times stronger than 
would be necessary if our plane always re- 
mained in a level flight position. This is 
called factor of safety and in our ship, we 
say we have a safety factor of six. 


Rib Construction 


With the dimensions of our wing deter- 
mined and the choice of the curve made, 
we may now begin actual construction of 
the ribs. The woods used in a wing rib 
are invariably, spruce, mahogany, or birch. 
We choose spruce as we find that the 
strength-weight ratio is very satisfactory 
and is used in most all of the commercial 
planes. This is ordered cut to size from 
one of the lumber companies handling air- 
craft lumber. 

We take a heavy board of gum or similar 
wood and cut out the design of the rib in 
its surface, the depth of the rib as shown 
in the blueprint on the wing details. This 
is called our mould and by using this meth- 
od of manufacture, we know that each rib 
will be uniform in size. We cut our rib 
stock. the ‘proper lengths and lay them in 
their respective grooves in the mould. 

After applying generous portions of ca- 
sein glue to the joints, we further provide 
for the rigidity of the rib by nailing and 
glueing a gusset plate of birch plywood 
over each joint. We then lift the assembly 
out of the mould and repeat the operation 
on the other side. The ribs are then hung 
up to air dry in a warm dry room. 

After the glue is set, moisture does not 
affect it. 

To insure yourself against moisture dam- 
age, use only a good grade of casein glue. 
Other glues are not as satisfactory as casein. 
It is made ready for use by merely adding 
cold water and mixing thoroughly. 

The spars are provided for at 16 and 60 
per cent of the rib chord using the leading 
edge as a datum line. As the center of 
pressure will be at approximately 32% 
of the chord, this spar arrangement will 
properly distribute the load. The center 
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Close-up of Landing Gear 








FITTINGS MAODE FROM 
16-GUAGE CRS 


TAPED FAIRING 
BEHIND STRUT 


SPREADER BARS 
RUBBER SHOCK CORDS 


~ BRAZED COLLAR 





“a 














The Russel method of constructing the un- 

dercarriage is plainly shown in this excellent 

view of the right wheel and shock absorber 

assembly. Note the liberal use of welded 

joints, which have come to be regarded as 
unusually safe. 


of pressure is the point on the wing at 
which the greatest lift occurs at ordinary 
flight positions. 


Spar Construction 

After carefully studying tables giving 
the strength of various woods used in air- 
craft, we decide that our spars shall be 7%- 
inch thick and of course our wing curve 
design determines the depth, which is, 6 
inches for the front and 4%4 inches for the 
rear spar. The upper and lower edges are 
cut at a slight angle in order to make them 
fit snugly against the cap strips. We do 
not hollow out the spar as the generous 
depth makes them exceptionally rigid with- 
out increasing the width which necessitates 
routing in order to decrease weight. To 
give the wing sufficient strength to with- 
stand the drag imposed on it at high speeds, 
“drag-bracing” is incorporated. This en- 
tails the use of compression ribs, These 
are made of 5/16 by 2 inch spruce struts 
spaced 33 inches apart. A pair is used at 
each station. The drag wires are made of 
No. 14 steel wire and form an X between 
each set of compression ribs. Four inch 
turnbuckles are employed to keep the wing 
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in alignment and these are fastened to fit- 
tings made of 16 gauge steel. These fit- 
tings are placed at the ends of the com- 
pression ribs and wood screws hold them 
in position. 


Ailerons 

The ailerons come next to our attention 
and we find from data obtained from com- 
mercial airplane specifications that our 
plane will require 8 sq. ft. of lateral con- 
trol surface. This is divided by two which 
gives us 4 sq. ft. in each wing. Aspect 
ratio is again required in this unit and this 
consideration results in the placing of the 
leading edge of the aileron at 74% of 
the chord of the wing using the leading 
edge of the wing as a datum line. The de- 
sign of the spars and ribs for the aileron 
follows closely that of the main ribs and 
spars as shown in the wing blueprint. Eye 
bolts are used for the aileron hinges, three 
being used on each aileron. These bolts 
may be obtained from any of the supply 
houses, such as Heath Airplane Co., 1727 
Sedgwick St., Chicago, Ill, or Marvin 
Northrop, 730 Washington, Minneapolis, 





Wing Assembly 


When the ribs are completed they are 
slipped over the spars to their respective 
positions. The cap strips are then nailed 
and glued to the spars using brass nails or 
screws. With the main ribs in place, the 
nose ribs may now be installed between 
each rib forward of the front spar. These 
are to give the leading edge fabric greater 
supporting surface which is necessary due 
to the excessive pressure existing at this 
point in flight. The leading edge consisting 
of a piece of Balsa wood 11 ft. long may 
now be butted against the ribs. 

This is secured by glue, screw or nails 
and by continuing the reinforcing tape over 
the cap strips down over the leading edge 
and under the rib back toward the trailing 
edge. This gives the leading edge a very 
strong footing and insures the clean cut 
lines so desirable in the wing structure, es- 
pecially at the leading edge. Any variation 
from the designed shape of the rib causes 
undue strains at that particular point and 
also reflects on the builder’s neatness. Our 
trailing edge is made of No. 14 steel wire 
which is held to the ribs by small clips 
brazed to the wire and nailed to the rib. 


Fuselage 
With the wing construction com- 
pleted, we may now design the 


fuselage. The more important 
considerations in the design of 
the fuselage are: type, dimensions, 
strength, seating capa- 

city, and position 

relative to wings. 


The tail assembly before covering. This gives a very good idea of the relative sizes of parts 
and the way the wires are anchored. Note the wire trailing edge of the rudder. 
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Easy Construction Recommends Use of Stick and Wire Fuselage 


Percent 


rey sed>> 
seve 


> 


-breg Coefficient (Absolute), Cp 


Matic of Lirt 


Same of erection’ Clark ¥ 

Sise of model: ~*s 3° 
Pind veloc! ty: 38.7 ft./eec. 
Where tested: u.I.T. 


“a 2? 0@ @ & 
angle of attack in Degrees 


The dimensions and characteristics of the 
Clark Y wing curve are here given as fur- 
nished by the National Advisory Committee 
on Aeronautics. The heights at different 
chord percentages are given as fractions of 
the chord. Note that the bottom is flat after 
passing the 20% ordinate. This makes for 
simplicity in building. 


There are a number of distinct types of 
fuselage construction, the most popular be- 
ing steel tube, stick and wire, and mono- 
coque. Steel tubing is by far the best and 
is used in practically all of the modern 
commercial planes. It presents difficulties, 
however, to the sport plane builder due to 
the large amount of welding necessary. 
We have no welding outfit and can’t afford 
to spend fifty or seventy dollars to have it 
done so we must choose a method and 
materials of construction that do not re- 
cuire this, professional touch. Monocoque 
is entirely, out of the realms of possibility 
as far as we are concerned due‘to the fact 
that it consists mainly of properly mould- 
ing or wrapping plywood over cross sec- 
tions or bulk-heads, thus forming the fuse- 
lage. This requires great skill and expe- 
rience in handling plywood and as we have 
neither of these, we abandon this method in 
favor of the old, reliable stick and wire type. 

In this type, wood is used to take the 
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compression while high grade steel wire 
takes the tension strains. Its constructional 
difficulties are limited, the important thing 
to remember is to keep the vertical mem- 
bers straight or parallel to the forces of 
com pression. 

With a type chosen, we can new deliber- 
ate on the dimensions of the fuselage. We 
know it must be large enough to properly 
seat the pilot, shielding him as much as 
possible from the propeller blast. We can- 
not go to extremes in this respect, however, 
as we cut off the vision of the pilot as well 
as increase the weight unnecessarily. We 
find after using our pencil a while and 
making a few practical experiments, that 
we will need a fuselage structure measur- 
ing 25 in. deep by 19 in. wide. This depth 
of course, in itself, would not shield the 
pilot, but with the addition of the cowling 
or superstructure used to house the gas 
tank, and give the fuselage a stream line 
form, we find it serves our purpose very 
nicely. 

Length is the next consideration and this 
we learn must be determined by the wing 
chord and span. The fuselage in one of 
its various functions acts as a lever because 
of the rear control surfaces. We know 
that these surfaces change the attitude of 
the ship in relation to its flight path. The 
elevators nose her up or down while the 
rudder pulls her to the right or left. We 
know that the longer a lever is, the less 
force it takes to lift a certain load. This 
is the principle we find involved in the re- 
lationship of the fuselage length and the 
tail surface area. From this we gather that 
the longer our fuselage is, the less tail sur- 
face we will require and vice versa. In 
studying the data on successful ships, we 
learn that the average fuselage is from two 
to two and one half times the chord length 
This is using the center of gravity and tail 
post as datum lines. 

Armed with this knowledge we decide to 
make our fuselage 124 in. long. This gives 
us approximately two chord lengths from 
the center of gravity to the tail post. This 
distance does not include the motor mount- 
ing. This is left for later consideration, 
when we find the center of gravity. The 
fuselage terminates a few inches forward 
of the landing gear position. 


At this point we install brackets to which 
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we may attach our motor mounting. This 
type of structure facilitates installation of 
different motors and in taking our original 
motor off for repairs. All that is neces- 
sary in order to dismount the motor is to 
remove the connection bolts and brace 
wires. This does not disturb the fuselage 
proper and makes it easy to change motors 
in case you wish to increase the power 
later on. 

Keeping strength:—weight ratios in mind, 
we make the longerons of ash and spruce, 
splicing them. The ash in the forward part 
amply takes care of the greater strains en- 
countered by this section. By using spruce 
for the rear longerons, we economize on 
weight and still have the required strength. 
They are spliced with a scarf joint which 
consists of cutting the spars diagonally for 
a distance of nine inches, applying casein 
glue and wrapping the entire joint with 
strong cord. Cover the ‘oint with a couple 
of coats of varnish. 

The longerons are 7 x ¥Y% and the struts 
of like dimensions. The struts are tapered 
from the center toward the ends. The for- 
ward struts are made % x 114 to take care 
of the extra strains caused by the wing 
strut connections. By referring to the blue- 


prints you will get a clearer idea of the 


general fuselage construction. These plans 
are drawn to scale and by laying a ruler on 
them, you can easily determine the dimen- 
sions of the various members. Use No. 14 
standard steel wire for diagonal bracing 
with three and three-quarter inch turn- 
buckles. Make the fittings of sheet steel, 
using the various gauges as shown in the 
illustrations, These fittings are all bent 
cold and cut out with a hack saw and cold 
chisel. Use a file for making the edges 
uniform and smooth. 

We now find that we must call in the ser- 
vices of a welder in making some of the 
fittings. We make sure we get one who 
knows his business as the strength of the 
whole structure depends on his welding 
ability. 


Tail Surfaces 

Tail surfaces now come to our attention 
and we make the vertical fin first. In this 
we use 14 in. 20 gauge steel tubing for the 
leading edge mounting it in a socket placed 
on the fuselage horizontal strut. The trail- 
ing edge of the fin or tail post is made of 
4 in. 20 gauge steel tubing which is in- 
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Showing pilot’s seat and N-strut cabane be- 
fore wing is mounted. 


serted in the tube provided for this pur- 
pose at the extreme rear of the fuselage 
proper. The ribs are made of spruce in 
the conventional I beam section and are 
supported by means of small clips welded 
to the tubing. 

The stabilizer is made next and the same 
general constructional features prevail as 
in the fin. This is also true of the eleva- 
tors and rudder. The tubing or leading 
edge of the stabilizer incorporates a brack- 
et with an elongated slot which is fastened 
to a bolt in the vertical strut of the fuse- 
lage permitting adjustment of the stabilizer. 

The trailing edge of the stabilizer is 
made of 1 in. by 114 in. spruce and rests 
on top of the longerons. The ribs are the 
same as used in the fins. The elevator 
front spar is made of 34 in. 22 gauge steel 
tubing and operates off the rear stabilizer 
spar by means of strap hinges. See profile 
and plan blueprint. 

In the rudder we use a piece of spruce 
34 in. by 154 in. for the front spar and it 
operates off the tail post using hinges simi- 
lar to those used on the elevator. The 
other details are similar to those in the fin. 


(Continued on Page 183) 
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Radio “Ear” Takes Soundings of Sea Depth 





ADIO equipment was employed in a new usage by 
R Dr. Herbert G. Dorsay of the Coast and Geodetic 


Survey in Washington, when he invented a new depth 
measuring instrument for mapping and charting under- 











Dr. Herbert Dorsay is shown examining his 
new depth measuring instrument, Fathometer. 


surface regions of the sea. Radio reception 
of sound waves is the basis of the Fatho- 
meter, as the new invention is called. A 
small bomb is thrown overboard which ex- 
plodes upon striking the water. The in- 
strument is tuned to receive the reaction of 
the explosive sound on water, which strikes 
the bottom of the ocean and echoes back 
into the “ear” of the device. The time re- 
quired for the echo’s return is measured 
by a set of delicate radio meters. From 
these computations the depth of the ocean 
at that spot may be determined. 

Measuring ocean depths with the old 
time lead is slow and inaccurate. The use 
of the new Fathometer in mapping and 
charting work is a great step in advance, 
since it is accurate to a fine degree and has 
the speed of sound. Radio has made pos- 
sible the measurement of sound waves to 
a fine degree of accuracy. 


NEW AMBULANCE TRAVELS ON EITHER 


LAND OR WATER 


ERLIN recently added a strange piece 

of equipment to its police ambulance 
service in the form of an amphibian ambu- 
lance. Tests conducted with the new am- 
phibian proved satisfactory on both land 
and water. The ambulance itself is made 
in the form of a boat and is mounted upon 


a motor-tractor platform. The boat can be 
pushed by motor to the banks of a river or 
lake and slid into the water from the spe- 
cially constructed platform and being fitted 
with its own engine can then speed to the 
scene of the call. ee 


Two Berlin 

officials giv- 

ming the new amphi- 

bian ambulance a trial 

spin before accepting it 
for regular service. 
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Plates Made From Paper Will Cut Printing Costs 








RINTING plates which are made from 

a paper base and which combine great 
strength with lightness and flexibility are 
expected to greatly reduce printing costs. 
As illustrated in the photo above, the paper 
plates will bend into any desired shape; all 
that is necessary to print from them is to 
mount them on a wooden base to make them 
the same height as printing type. 

No casting in metal is necessary, as is 


PUTS “FIZZ” IN DRINKS 
HANDY kitchen 


attachment which 
produces a steady 
stream of sparkling 
bubbles to add life 
to ginger ale and car- 
bonated drinks has 
recently been put on 
the market. It is 
also a handy mixer 
and serves as a stop- 
per to keep bottled 
drinks from becom- 
ing flat. In shape it is designed to fit ordi- 
nary beverage bottles. As the photograph 
shows, the device is provided with a hol- 
lowed screw point which is punched through 
the bottle cap. When the bottle is shaken 
the imprisoned gases effervesce inside the 
bottle, and by simply pressing the valve on 
top the bubbling drink is directed into a 
glass through the escape tube in the side 
of the “fizzer.” 














Inventions for April 


the case with stereotype mats which have 
long been common in newspaper offices. 
The inventor is Fred C. Goldenbaum, who 
perfected the process after years of study 
of the compositions from which combs and 
phonograph records are made. The paper 
printing plates are so light that they can be 
sent inexpensively through the mail as first 
class matter, and they will withstand rough 
handling better than metal plates. 


SPIRAL PARKING GARAGE 
CIRCULAR garage for parking cars 


which somewhat resembles a locomo- 
tive roundhouse has been invented by R. G. 
Livingstone of London. The garage can be 
of as many stories as is desired, for the 
floor slopes upward spirally and the stalls 
for the cars are provided in the side walls. 
Cars enter at the ground floor level and 
drive upward until they 
reach their parking space. 
The advantage of the spiral 
design is that it makes the 
most effective use of the 
space available. 








R. G. Livingstone studies a cardboard model 
of the spiral garage he has invented for park- 
ing automobiles, 
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po but a barber can appreciate how 
‘ 


difficult it is to trim the hair of a 
squirming, restless youngster who is inter- 
ested in everything else in the world except 
having his hair cut. Short of grasping the 
child’s hair with one hand and manipulating 
the scissors with the other—which is not 
wholly a satisfactory method, especially if 
the youngster’s mother be looking on—there 
is nothing much that the barber can do about 
it except to make the best of things. One 
happy solution to the problem would be the 
design of a rocking horse barber chair like 
that pictured above. 

As an opportunity for a young man to de- 
velop a profitable manufacturing business 
of his own, the idea of developing a barber 
chair for children offers interesting possibil- 
ities. So far as is known there is no com- 
pany at present making hobby horse chairs 
of the type shown in the drawings. Such 
chairs could either be sold outright to barber 
shops, or leased at a small rental. 

At a manufacturing cost which would 
range around $100 per chair on a quantity 
basis, the units should rent easily for $25 
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nies YOUR 


Want to make a million? Study 
these ideas which Modern Me- 
chanics here presents to its read- 
ers; they’re real money 

makers! 


per year, netting a handsome return. At 
this moderate cost there are few barber 
shops which would not find the rental of at 
least one such chair a good business propo- 
sition. The expense of maintaining the 
chairs, together with selling expense and 
overhead costs, should not exceed $10 per 
year and would probably run much lower 
than that, especially if chairs were leased on 
a five-year or other long time basis. Bearing 
in mind that barber shops are almost as 
numerous as grocery stores, and that there 
are upwards of 200,000 of them in the 
United States, it can be seen that the field 
is a large one. 


Suppose that one succeeded in renting a 
chair to one out of four shops. This would 
bring in a total yearly income of $1,250,000. 
At a cost of $10 per chair, or $500,000, this 
would leave $750,000 as net income. To 
manufacture 50,000 chairs would cost about 
$5,000,000, or 15% return on investment 
and in addition to that, the chairs would be 
paid for and returning a larger profit the 
second year. 
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OPPORTUNITY 


So far as the editors know, nobody 
is manufacturing the articles here 
described. These million-dollar 
ideas should net a fortune for 
those who develop them! 














Bathroom Chute for Old Razor Blades 


OW to dispose of old razor blades— 

that is a question which seems a bit hu- 
morous at first glance, considering the fre- 
quency with which it has been dealt with 
in newspaper comic sections, but in reality 
it is an annoying domestic problem, especial- 
ly in the home where there are children 
about. 


An opportunity to establish a paying busi- 
ness of one’s own, without the need of in- 
vesting much money, is afforded in the 
manufacture and sale of a device like that 
shown above, which is a convenient solution 
to the razor blade problem. All that is neces- 
sary is a brass or other polished metal plate, 
beveled at the edges and provided with a slot 
large enough to accommodate a blade. In 
less than five minutes this plate can be at- 
tached to the bathroom wall, giving a per- 
manent means of disposal of old blades. A 
hole slightly smaller than the dimensions of 
the plate is cut through the wall, exposing 
the dead space between the lath and the out- 
side walls of the house. The plate is then 
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screwed in place and when blades are 
pushed through the slot they drop down 
to the foundations of the house, where they 
are permanently out of the way. 


The metal plate is inexpensive to manu- 
facture. Anyone going into the business on 
a large scale would probably purchase 
machinery such as stamping presses and 
dies and make the plates for himself. Any 
established manufacturer of metal goods, 
however, will be in a position to make these 
plates at reasonable prices even in small 
quantities. The cost will of course vary 
with the quality of metal desired and the 
elaborateness of the design, but a fair aver- 
age price would be around fifty cents. The 
selling price would be not less than $2 
and might range up to $3 or $4 including 
installation. If the price were set higher 
than this latter figure, the number of sales 
would very likely be cut down material- 
ly, because in the final analysis the dis- 
posal of old blades is more of a nuisance 
than a pressing problem, 
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Who Glew GIRST? 


By MAJOR H. H. ARNOLD 


The Wright brothers, of course—this is the accepted answer to the 


question asked in our title. 


Yet the original Wright plane rests 


in London, the object of a dispute between Orville Wright and 


the Smithsonian Institute. 


Major Arnold, a personal friend of 


Orville Wright, gives us the fascinating inside story of this 
historic disagreement. 


N DECEMBER 17, 1903, Wilbur and 
Q Orville Wright made four flights in 

a heavier-than-air machine at Kitty 
Hawk, North Carolina. The airplane was 
equipped with a small 12 H. P. engine. It 
was quite fragile when compared with the 
planes of today—so fragile, in fact, that 
later in the day a gust of wind overturned 
it and completely wrecked it. 


However, that machine was the first man- 
carrying airplane to leave the ground under 
its own power. On Dec. 14, 1903, Wilbur 
Wright remained in the air for about 314 
seconds and covered a distance of 100 feet. 
On Dec. 17, Orville made two flights, the 


longest being of 15 seconds duration, and 
covering a distance of 200 feet. Wilbur al- 
so made two flights, in one of which he re- 
mained in the air for 57 seconds and flew 
a distance of 850 feet. Today that first of 
all successful airplanes is in the South Ken- 
sington Museum, London. Why is it not 
in a museum in the United States? 


To get at the basic facts connected with 
this unfortunate state of affairs it is neces- 
sary to go back a few years and review 
some of the early aviation experiments and 
tests. There were two schools of thought 
during those early days of aviation. In one. 
followed by Professor S. P. Langley, of 























This picture, reproduced from an old photograph taken shortly after the Wrights succeeded 
in making the first flight in a motor-driven plane, shows Orville, Katherine, and Wilbur 


Wright. 


Katherine Wright was a sister of the inventors and her steady encouragement in- 


spired the brothers to carry on their experiments to success. 
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The first successful airplane flight! 
December 17, 1903. 





Accomplished by Wilbur Wright at Kitty Hawk, N. C., 
Note the launching rail on which the plane rode while gaining momen- 


tum for the take-off. 


the Smithsonian Institute, Sir Hiram Max- 
im, and others, attempts were made to pro- 
duce at the outset power driven airplanes. 
In the other, followed by Lilienthal, Cha- 
nute, the Wrights and others, attempts were 
made to first master the glider and then 
install an engine for actual flights. 


Prof. Langley started his experiments in 
1895. On May 6, 1896, one of his models 
flew across the Potomac for a distance of 
three-quarters of a mile. His efforts seem- 
ed to have such a good chance of success 
that Congress appropriated $100,000 for 
his use. “Langley constructed a full sized 
plane which was ready for test on Oct. 7, 
1903. 


The machine was called an airdrome, for 
lack of a better name. It was erected on a 
track on top of a house boat. The flight 
was to be made across the Potomac. The 
pilot took his seat, the plane was released, 
but contrary to expectations it tumbled off 
the end of the track into the water. 


This machine was reconstructed and given 
a second test on Dec. 8, 1903. Once again 
the airdrome nosed over into the water. The 
model had made a remarkable flight but 
the full sized plane was apparently a fail- 
ure. Langley was condemned by the press 
of the country for his waste of public 
funds. His pioneering in aviation was over, 
for he died a short time later—a heart-brok- 
en man. 


It was not until October, 1900, that the 
Wright brothers arrived at Kitty Hawk for 
their first gliding experiments. They gave 
Lilienthal the credit of being the greatest 
of all aerial scientific investigators up to 


that time. Wilbur Wright stated, “Of all 


Inventions for April 


who attacked the flying problem in the nine- 
teenth century, Otto Lilienthal was easily 
the most important. * * * As a scientific 
investigator none of his contemporaries was 
his equal.” 

However, even with Lilienthal’s data, the 
Wrights could not at first make successful 
gliders. They were forced to start from the 
bottom and secure their own rules and prin- 
ciples. At first they endeavored to use the 
glider as a kite with a man aboard, but 
soon gave up the idea and followed the 
established precedent of gliding down hills 
into the wind. 


During the fall of 1902 they made over 
1,000 gliding flights. They were convinced 
that they could now handle the plane in the 
air. They were ready to install an engine 
and transform the glider into an airplane. 
The following year they made the success- 
ful airplane flights referred to above. Thus, 
but a few days after the failure of Lang- 
ley’s machine, the Wrights had produced 
the first successful airplane. 

The Wrights were quite candid about the 
lack of faith they had in Langley’s experi- 








The Langley Tandem monoplane in flight 
near Hammondsport, N. Y. A few altera- 
tions from the original design and the instal- 
lation of an efficient motor made it airworthy. 
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Langley Airdrome, Built before Wright Plane, Failed to Fly Until 
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Workmen completing alterations on the Langley airdrome, or tandem monoplane, prepara- 


tory to its flight pictured on page 71. This machine, invented by Samuel Pierpont Langley, 
was placarded by the Smithsonian Institute as being the first heavier-than-air craft capable 
of sustained free flight, a description to which Orville Wright objected. 


ments, for in June, 1903, prior to their first 
successful flight, Orville Wright wrote to 
an aviation fan: 

“You were inquiring some time ago about 
Langley’s ‘Experiments in. Aerodynamics.’ 
We do not think that it would pay you to 
buy this. In fact, we place very little con- 
fidence in the work. * * *” 

Thus any connection between the Wright 
and Langley tests is once and for all thrown 
into the discard. 

It was not until 1910 that the Smithso- 
nian Institute suggested that a Wright air- 
plane be placed in the Museum for exhibi- 
tion. Then followed a correspondence which 
revealed the facts that the original Wright 
plane was not exactly what was desired as 
an exhibit, a quarter-sized model of the 
1908, plane would be most desirable; if 
there was any radical difference between the 








| 











The Wright airplane undergoing a govern- 

ment test. Notice the launching device in the 

background. A falling weight pulls a cable 
which gives the plane a swift start. 
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original plane of 1903 and the 1908 plane, 
then a quarter-sized model of the original 
one would be acceptable. It was further 
stated by Doctor Walcott that there would 
also be on exhibition the full-sized Langley 
plane, together with three Langley models. 
The Wright brothers could not reconcile 
themselves to placing a quarter-sized model 
of their plane, which had actually flown, on 
exhibition with a full-sized plane of Lang- 
ley’s together with three models of Lang- 
ley’s planes. The full-sized Langley plane 
had never flown and the models had never 
been built to full size. The impression 
which would be created, from the viewpoint 
of the Wrights, was that Langley’s plane 
had been constructed in 1903 whereas 
theirs had not been produced until 1908. 
Such was the condition of affairs in 1914 
when the Langley plane was sent to the 
Curtiss Company at Hammondsport, N. Y. 
For a long time there was considerable 
discussion as to exactly what changes had 
been made on the Langley plane before it 
made its flights on June 2, 1914. In a re- 
port of the National Museum for 1914, it 
was stated that successful flights were made 
“without modification.” Orville Wright 
enumerates three or four vital changes and 
states that he can name at least twenty 
changes. He says, furthermore, that some 
of the changes made spelled the difference 
between successful flights of the plane and 
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Numerous Changes in Wing and Frame Design Had Been Made 








< 





. 


The Wright airplane of 1908. Notice the chain drive employed in turning the propellers. 


The gasoline tank and motor are mounted on the lower wing. 


According to modern con- 


struction, the plane seems turned around—the rudder shown at the extreme left of the pic- 
ture, which looks like the tail assembly, is actually the nose of the plane, which is pointing 
towards the left. 


failure of the machine to fly. The movement 
of certain trussing to change the location 
of the centre of pressure and the changing 
of the camber of the wings from 1 to 12 to 
the ratio 1 to 18 would most assuredly affect 
the flying qualities of any airplane. 

Orville Wright has always said that Dr. 
Langley would never have countenanced 
tests of the character of those made at Ham- 
mondsport. He further said that he could 
not with any confidence or self-respect turn 
his machine over to an institution which 
had already allowed Dr. Langley’s to be 
tampered with and lent itself to a systematic 
perversion of facts. 

Accordingly those who knew Mr. Wright 
well were not surprised when he announced 
in 1925 that the Kitty Hawk airplane was 
going to London. This statement again re- 
opened the controversy. The label on the 
Langley machine had been changed several 
times. 

In 1928 the case was again opened after 
the original Wright plane had been sent to 
England. The present director of the 
Smithsonian Institute stated among other 
things that “if Mr. Wright will openly state 
in a friendly way that he appreciates that 
the Smithsonian Institute honestly believes 
that the Langley machine of 1903 was capa- 
ble of sustained free flight under its own 
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power, carrying a man, and that it now re- 
moves that public statement, not in confes- 
sion of error, but in a gesture of good will 
for the honor of America, then I am willing 
to let Langley’s fame stand on its merits 
and to reduce the Langley label to this 
simple statement: ‘Langley Airdrome—The 
original Langley flying machine of 1903, 
restored’.” 

The Board of Regents of the Smithsonian 
Institute have investigated and reported, the 
label on the Langley plane has been chang- 
ed, a bill has been introduced in Congress 
to determine which was the first successful 
heavier-than-air flying machine, but the his- 
toric facts are well known—the Wright 
plane flew and the Langley plane did not 
until it was reconstructed according to mod- 
ern principles of aerodynamics. 

In the meantime, the original Wright 
plane is in the British Museum, but fortu- 
nately there is a string tied to it, for Orville 
Wright can bring the first of all airplanes 
back to this country at his option. Letushope 
that in the near future all of the “ands,” 
“ifs” and “buts” will be eliminated from the 
labels on the Smithsonian Institute exhibits 
and that they will be presented according 
to historic facts—the Langley plane as the 
endeavor of a scientist, the Wright machines 
as the first successful airplane. 





Hooked Stick on Plane Picks Up Ground Messages 














The method of picking up a message by 
means of a hooked stick attached to the air- 
plane fuselage is shown in the photo above. 


FIREPROOF COATING 
RCHITECTS drawing plans for the 


latest buildings advise the use of the 
coating device shown in the picture below 
for the purpose of insulating the structure 
against heat and cold. The insulating ma- 
terial is mixed on the spot in the electrical 
device, which feeds the substance through 
a hose and blows it into every nook and 
In this way the 


cranny at high pressure. 
entire wall is insulated and there are no 
leaks or poor fitting corners where winter 


winds can whistle through. The insulation 
has the additional advantage of being fire- 
proof. Mechanical application of liquid in- 
sulation is just another step in the develop- 
ment of machines which speed up the con- 
struction of modern buildings. 


Workmen are here 

shown applying in- 

sulation with a 
spray-gun. 








NE OF the new pieces of airplane 

equipment adopted by the British 
Royal Air Force is a hooked stick which 
is attached to the bottom of an airplane 
fuselage for the purpose of scooping up 
messages without coming to the ground. 
The photo at the left shows how the appc- 
ratus works. A written message is hung in 
a canvas bag on a line suspended between 
two poles. The plane then descends to 
within five feet of the ground, lowers the 
hooked stick, and gathers up the bag. This 
device insures perfect secrecy and helps to 
keep the aviator fully informed of the 
wishes of his superiors without making it 
necessary for him to land frequently. 


FILLING STATION FOR 
CIGAR LIGHTERS 


OPULARITY of cigar 
lighters of the portable 
automatic type which burn 
alcohol as a fuel has led 
to the invention of a “fill- 
ing station” where 
empty lighters can be 
replenished. As shown 
in the photo the device 
is a miniature repro- 
duction of the large 
size pumps used in 
gasoline __ stations. 
One cent is the 
charge for a filling. 
Dropping a coin in 
the slot permits a 
quantity of the fluid 
to pass through a 
drain spout when a 
lever is pressed. The 
device is entirely au- 
tomatic in opera- 
tion. 


8-MILE TUNNEL OPENED 

TUNNEL eight miles in length, said to 

be the longest in the Western hemis- 
phere, has just been opened in Washington 
by the Great Northern railway. Fifteen 
hundred men worked for three years to 
complete the tunnel, which lowers the 
mountain grade more than 500 feet and 
eliminates six miles of snowsheds, which are 
a heavy item of expense on railroad treas- 
uries. 
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hateWlakes You LAUGH? 


O YOU know why you laugh when the 

comedian throws a squashy custard pie 
nto the villain’s face? The business of 
making you laugh is a very serious 
one—so serious that movie magnates go 
to great expense in analyzing the causes 
that arouse mirth in audiences. Harold 
Lloyd recently devised a “Lafograph,” 
shown below, to decide just what gags 
in his comedy “Speedy” provoked the 


most mirth, and why. He _ discovered 





that the first big laughs come the 
hardest, that proper music primes the au- 
dience for laughs, that laughter is con- 
tagious and can spread from one or two in- 
dividuals to an entire audience, and that 


everybody has a funnybone—some people 
responding to slapstick, others demanding 
subtlety in their humor. 
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The chart shown 
directly above 
records the length 
of the laughs pro- 
voked by Harold 
Lloyd’s comedy, 
“Speedy.” Two of 
the incidents which 
won the longest 
laughs are shown 
in the inset 
photos. These ap- 
parently spontan- 
eous movie “gags” 
are carefully 
planned for their 
laugh - making 
qualities. 
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At the right is a photo show- 
ing how the plane parachute 
is attached beneath the fuse- 
lage. The bag contains a 
small chute which, when re- 
leased, opens the large para- 
chute contained inside the 

















torpedo-like housing. 


By MAJOR S$. W. FITZGERALD 


HE very first landing of a plane sup- 

ported by a parachute large enough to 
pently carry it to earth, was made in the 
United States in the early spring of 1927. 
The experiments were conducted in Cali- 
fornia. Further tests have been made with 
better releasing devices and improved 
chutes at Wright Field, Dayton, Ohio, by 
the U. S. Army Air Service. Planes may 
now be safely parachuted to earth with 
entire crew sitting at ease as though noth- 
ing had happened, for the release is posi- 
tive and automatic, and after reaching the 
ground, the pilot may release the chute so 
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that wind will not fill it and drag the plane. 

The first tests, conducted in California, 
under the joint auspices of Harry B. Dou- 
cett, chief aviation machinist’s mate of the 
San Diego Naval Air Station, and H. R. 
Russell, maker of the Russell Lobe type 
parachute. 

The pilot on this test was R. Carl Oelze, 
of the San Francisco Naval Air Station, fly- 
ing a war time Curtiss JN4D or “Jenny.” As 
shown in November Mopern MECHANICS, 
the chute was fitted into the rear portion of 
the fuselage and the supporting wires light- 
ly taped so that they would rip when the 
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an ENTIRE “PLANE 


Successful experiments recently conducted in landing air- 
planes by means of a parachute, lead designers to predict 
that in the near future all passenger planes will be so 
equipped in event of accident in the air all the pilot need 
do will be to release the chute and float gently to earth. 


release was made and support the ship by 
the wires which were anchored to the strut 
ends of the center section wing panel. 

Oelze climbed his ship to an altitude of 
2,500 feet, killed his motor, and making 
no attempt to glide, he released the chute 
when the plane stalled and started spin- 
ning. 

The chute fluttered, then caught with a 
satisfying bang, and floated the ship to 
earth, right side up with care. 

The plane lit safely with the pilot in the 
cockpit. The landing gear suffered slight 
fracture from the pancaking. 


The second test was made but a few 


weeks ago at Tracy, California. E. J. Me- 
Keon, San Francisco pilot of many year’s 
experience, attached a parachute weighing 
50 Ibs. to the top of the wings by means of 
steel cables in such fashion that the pull of 
the cables would land the ship upright. 
Not a whit fussed by the extreme danger 
to his life, McKeon flew the plane into the 
heavens as high as 4,000 feet. Whereupon 
he shut off his engine, released the controls, 
and pulled the parachute cord. At a ter- 
rific speed, the ship dove 2,000 feet, while 
meantime the pilot chute fluttered open. 
Down again for more than 500 feet went 
the plane, McKeon wondering why the 
_ giant parachute failed to open. He pre- 
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pared to leap for life in his individual 
chute. But finally the folds of the great 




















An interesting comparison of the size of man-carrying and plane-carrying parachutes is afford- 
ed by the photo above. The small parachute at the left, 18 feet in diameter, is large enough to 
carry a man. The huge parasol at the right will support an average sized airplane. The dia- 
meter of an airplane parachute runs between 64 and 85 feet. Since it is area which determines 
lifting power, an airplane weighing ten times as much as a man does not require a parachute 
ten times as large in diameter. 
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Major Edward L. Hoffman, designer of a 
parachute for floating planes to earth, is 
pictured at the right. The above view 
shows how his invention looks in action. 


umbrella caught the wind and the plane 
righted itself, continuing downward at a 
materially decreasing speed, until it rested 
gently on the earth. 


From the time the first experiments were 
conducted, both the aviators mentioned and 
army officers at Wright Field have been 
guided by the prophecies of Major General 


Mason M. Fitzpatrick, who said, 
little more than a year ago: 

“The time is not far distant 
when parachutes capable of sus- 
taining the weight of airplanes 
will be perfected and reliably 
used.” 

To that end, Major Edward L. 
Hoffman, Army Air Service para- 





chute expert, has designed a parachute for 
floating planes to earth, which is being put 
through a series of tests as you read this, 
and which will culminate in plane chutes 
being installed on all aircraft in the service 
at some future date. 














In the above photo a Jenny is shown just after making a parachute landing. The pen drawings 


show the various stages of a parachute opening. 
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Port Arthur Boasts World’s Largest Grain Elevator 








ILLIONS of bushels of wheat 

come pouring out of the great 
granary of midwestern Canada 
during the harvest season to find 
their way into the world’s largest 
grain elevator at Port Arthur, 
Canada. Port Arthur is the Cana- 
dian farmer’s outlet to the 
being at the head of navigation of 
the Great Lakes. Inasmuch as the 
shippiag season is cut short in the 
late fall months by ice blockades, 
the farmer must rush his grain to 
market or hold it in storage. Note 
the spouis in the elevator’s walls. 
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LARGEST MOTORSHIP NOW 
IN ITALIAN SERVICE 


TALY now has the largest motorship in 

the world in its merchant marine tollow- 
ing the recent launching of the liner Vul- 
cania of the Cosulich line. The new ship 
has a displacement of 35,000 tons. Most 
large ocean liners are steam driven, burning 
coal or oil, but the Vulcania is powered 
with oil-burning Diesel engines. 


WILKINS STUDIES POLE 


LONG standing mystery of geography 

has been solved by the flights of Sir 
Hubert Wilkins in the South Polar regions. 
In a recent 650 mile trip south of his base 
at Deception Island the explorer discovered 
that Graham Land is not, as has been sup- 
posed, a part of the great Polar continent. 





By comparing the close-up inset 
view of the funnel of the ship with 
the children standing around it, a 
good idea of the proportions of the 
Vulcania can be gained. The ex- 
hausts of the engine lead through 
this funnel, which also contains the 
ventilating outlets and the ship’s 
water tower. It took 30 children 
to reach around the base of the 
funnel, which is pictured as it ap- 
peared at ceremonies conducted by 
Premier Mussolini just before the 
huge shell was mounted. 
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Above is shown the 35,000 ton liner Vulcania of the Italian merchant marine, the largest motor- 
driven ship in the world. The insert shows the huge funnel before it was installed on the ship. 
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Waco 10 with Wright Whirlwind motor and tapered wings 
in inverted flight, a stunt requiring rare coordination. 


TUNT C/LYIN 


By PILOT GENE SHANK 


Pilot Gene Shank, who once held the loop-the-loop record, 

here tells how to Barrel Roll, loop-the-loop, side slip, and 

how to get ship out of a spin. Fascinating reading for 
embryo pilots. 





HIS time you hangar 
hounds are goin’ to be 
tapered off as ground kay- 
dets because I’m goin’ to 
tell you the stick-motions 
of a few stunts. Then 
when you climb in behind 
the old joystick you'll have 
" some preconceived notion 
of what I’m doin’, and why, when I go 
through the sky high evolutions for you. 

But first let’s take a look at the different 
tricks of air acrobatics. I'll tell you about 
the loop, the Immelman, the history of 
each, and what they are good for. Then 
we can slide along and see how they are 
done—you sittin’ in the stern cockpit an’ 
me at the stick at the dual up front. You 
have to learn in the rear cockpit, you know, 
so as to get the feel of the ship. That’s why 
I fly dual up front. 

To begin with, let’s look at the loop. I 
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can speak with a little authority on this 
because I set the first real honest-to-good- 
ness quantity-measure loop-the-loop record 
last year. Went up one afternoon in a 
Waco nine, OX5 motor, and slid around 
the inside of the barrel till I ran out of 
gas. Bein’ which condition of the motor, 
I decided not to loop any more, and came 
down. About 561 times—that’s what they 
told me. I lost count. 

Speed Holman holds the record now. 
This lanky pal of mine figgered all he 
needed was more fuel and a total lack of 
appetite to go better than a thousand. He 
was right. He did it about a week later. 

Not to be outdone because Americans 
had set up looping on a good old-fashioned 
quantity basis, a Frenchman went up to 
1,400 some odd few days after Speed came 
down. 

It made Speed sore. I figgered I didn’t 


want any more than the glory of being the 


Modern Mechanics and 





- wet. te er oe Gee Ge beet 06 oe oe ek oe ee. de 


ee wm 


—-—_ © ey ee 


“ 








first to start the ball 
rolling, as it is only 
a case of hanging on gw 
to the stick and 4 
to your lunch till the 3 
ship runs out of gas. 
But Speed is a com- 
petitive cuss, and an 
angel from hell when 
he’s in an airplane, 
so he went up onc 
day and did flip flops 
till the sun went 
down. I lost count. 
Way over the French 
mark, though. 
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OUTSIDE LOOP 
(DONT TRY THIS 
WITH LIGHT PLANES) 
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So y’see, I have 
been around a little. 
And this looping 
stunt isn’t difficult 
after you get used to it. It is a good war 
time and military maneuver, and holds 
the crowds breathless at county fairs. I 
guess they figure you will spill out and get 
badly scattered as you go over the top. 
But, loops to the fellow who is doin’ ’em 
are pretty much like straight flying. The 
world seems to go around and around crazy 
like, while you just bat along as though 
you were pretty much flying straight away. 

To loop, the ship is dived to gain speed. 
At the same time it is dived the motor is 
cut so that it does not speed up measurably. 
Then as the stick is pulled slowly way back, 
the motor is gunned wide out. When the 
world is standing upside down, the gun is 
cut to little better than idling speed. The 
stick is straightened up a bit, so that when 
she regains diving speed you will have 
something left to pull her back with. 


The inside loop is a common though thrilling stunt and is safe if 
gently maneuvered. The outside loop is extremely difficult and 
only a few have dared it. 


The main idea is to keep the wings level, 
and the ship looping in a true circle instead 
of as along a screw thread. 

Not so hard. 

The outside loop is an angel maker if 
there ever was one. I have seen fellows try 
to do it, and I have tried it myself, but you 
can’t try it with a ship which is very stable 
like a Waco or a Jenny or a Standard. For 
one thing, the normal wing loadings are re- 
versed. You throw all the stress on the 
landing wires, which are only single. The 
only thing which will throw you around 
the loop is speed and plenty of it. Given 
speed and only one set of wires to carry a 
reversed load, and the wings of most ships 
would be near the cashing-in point. Stay 
away from the outside loop until you own 
a Curtiss Hawk or something with non- 
bustable fighting wings on her. Then, with 
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plenty of nerve, and 
about 2,000 air 
hours’ skill behind 
you, you might get 
by with it. 


Now for the Im- 
melman turn. 


Old man Immel- 
man was a German 
ace who preceded 
most of the now fa- 
mous fliers. How 
he came to invent his 











The Immelman turn or wing over turn was a war time maneuver 
The ship is half looped, 
rolled at the top, and leveled off with a slight dive—gun wide out. 


and is about the prettiest of all stunts. 
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Immelman turn, 
which is now being 
sadly corrupted by 
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flight. The tendency 
will be for the tail 
to whip and you will 
have to diddle the 
rudder and the ele- 
vator to keep the old 
mill banging along a 
direct path. 

A variation of the 
roll is the falling 
leaf, so called be- 
cause that’s what it 
looks like to observ- 
ers on the ground. 


LEVEL OFF 








A “zoom” is a sharp climb—almost a dive upwards. Excess speed The ship is sort of 
is gathered in a dive and the plane is zoomed to the stalling point. stalled, and as it falls 


Motor should be cut in a dive. 


calling it a wing-over turn, is hard to ima- 
gine. I doubt if he deliberately invented 
it. He probably got caught in a hot box 
during some engagement and found he had 
to go some place in one sweet heck of a 
hurry or get peppered. 


It is the turning maneuver par excellence 
and was used to fool the enemy by a quick 
reversal of direction. 


It is started by a slight dive, when the 
engine is throttled so it will not speed up 
much. Then it is gunned for all it is worth, 
and the ship slowly jerked into the first 
half of a loop. Doesn’t matter which way 
the ship is rolled over, but if you roll it 
the opposite way the prop is turning, it 
will come over quicker. The trick is to get 
her right side up while you have flying 
speed, just before she stalls upside down. 
To do this you will have to start sticking 
her over when you are about one third up 
the loop so she will be rightside up with 
care when the burble point is reached— 
whith it shouldn’t be. That is, the burble 
point, or a stall, should never happen, or 
come to pass. The ship should sort of 
spiral up the half of the loop, coming out 
at the top half in normal flying position, 
going the other way from what it was when 
the turn started. 


However, gang, you ain’t seen nothin’ 
till you’ve “bar’l rolled”. That’s a trick 
for the books! 


The roll is started when you have gained 
plenty of flying speed in a gentle glide with 
the motor all out. The wing is flipped over 
and kept that way. Then the rest of the 
trick lies in keeping the ship in the line of 
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the wings are whip- 
ped from side to 
side, first up and then up on the other 
side, with the line of flight normal. It 
is like the barrel roll except that the 
roll is never completed. The plane swings 
back and forth like a crazy pendulum. 

Then there is the ordinary zoom, the 
stall, and the nose dive, side slip and tail 
spin yet to cover. 


All but the last are simple as pie. The 
zoom is merely a sort of a hedge hop. You 
use up the excess speed and energy stored 
up from a dive to kite the old wagon sky- 
wards again. Only don’t make the mistake 
of trying it too fast too near the ground. 
Early in the Pulitzer series of races an army 
Captain dove for the starting line, planning 
to jerk the ship out of the dive and scuttle 
along with screaming speed for the finish 
line. 





THE SIDE SuP 


oo AN ALTITUDE LOSER 
~ 
~~ 

~ 


~” 


WING IS DIPPED S 


AND TAIL KICKED Ns 


AROUND SAME DIRECTION ‘> 


a». ii 
3 Pe rg it Y a, 
As an altitude loser the side slip is a favorite 


because it is easily recovered from and will 
drop a ship quickly. 











-He got fooled. The wings bit all the air 
they could chew—they carried their maxi- 
mum load and held, but the plane was a 
powerful, heavy one, and small. The wings 
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slid through the air, carrying full load, 
which was not enough to stop all the energy 
which had been stored by the dive. 


The result was blotto for the captain. A 
few minutes later he was flatter than a pan- 
cake stepped on, and his friends were pick- 
ing him up on blotting paper. If that had 
happened higher up the speed would have 
been finally damped out, the wings would 
have caught hold and instead of churning 
through solid air to the ground, helpless 
and hapless, the captain would probably 
be flying today, like all careful pilots are. 


Nose dive? Nothin’ to it! These ten 
thousand foot dives with power full on 
were myths of the war. The ship couldn't 
have been pulled out of such a dive for the 
flying wires would have pulled through the 
flimsy spars that war time ships were pow- 
ered with. But there’s no pilotin’ needed 
in a nose dive except to pull her out of it 
gently, and to throttle the engine so it 
won’t throw a con rod or the prop. 


Side slip? Best little altitude killer 
known when coming in for a landing. Nose 
dives are faster, but they give you speed 
which you can’t kill, and you are apt to 
over shoot the field. 


The drawing shows how this is done. 
Tail spins are a subject in themselves. 


Tail spinning has often been called nose 
spinning, which is really more accurate, 
but as in the case of the Immelman, usage 
has leaned to the descriptive side rather 
than to the accurate technical side. 


Tail spinning is safe enough if done at 
great height, and is decidedly the quickest 
way of losing altitude without gaining too 
much speed. It requires very great skill, 
but there is much confusion between nose 
spinning and “spiral dives”. 

The diagram explains tail spinning, pri- 
marily as a rotation on an axis, not in line 
with the body, but passing through the nose, 
merely because the side pressure at fhe 
front is the air force causing the spin. But 
this movement is quite distinct from a cork- 
screw twisting of the aeroplane on its own 
axis due merely to rolling the wings end 
over end. 


Some ships will go into a spin just after 
a stall with the engine on and will come 
out by shutting off the engine. 


A dangerous feature of spinning comes 
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What a Tailspin Really Is 





SHIP STALLS 











The tail spin, often called the spinning nose 

dive. The ship falls flatly, rotating about its 

center of gravity. Set controls at neutral, 
or counter rudder. 


in where there is too much side fin surface 
in front of the c. g. (center of gravity) as 
this stiffens the airplane, making it harder 
to get out. As a rule, ships with long tails 
will come out of a spin easily. Short ships 
spin readily. 


As a matter of fact though, the airplane 
can be brought out of the spin or any of 
these positions by merely bringing all con- 
trols to neutral and just holding them there, 
courageously for a definite time. Then by 
pushing forward into a diving position and 
holding them there for a length of time to 
regain air control on the flaps the ship can 
be flown out of her predicament. 


Now, you gang, Ill have to be signin’ 
off, as the engine is warmed up, and the oil 
and water are warmed so we can gun the 
old bus and get aloft for a trial at it all. 


The stick’s yours! 





Above is a view of Black 
Canyon, the site of the 
Colorado River dam. 


é— 


FTER untold centuries in which it has 

been a bad boy among rivers, having 
its own gay way and disporting itself in 
such economically unprofitable occupations 
as cutting the grand canyon, the Colorado 
river is at last to be harnessed to the uses 
of man. Congress has recently passed what 
is commonly known as the Boulder Dam 
Bill, authorizing the construction of what 
will be the most remarkable dam in the 
world, 

As an engineering project the construc- 
tion of the dam has been described as “the 
greatest feat since the building of the 
Pyramids.” The building of the Panama 
Canal is perhaps the closest approach in 
magnitude to the task which will confront 
the dam builders. Some idea of the tremen- 
dous proportions of the project may be 
gained from the fact that the sum of $70.- 
600,000 was accepted by Congress as a 
reasonable cost for the dam. There will 
also be power plants installed to turn the 
turbulent currents of the Colorado into elec- 
tricity, and these will add an additional 
$40,000,000 to the cost. 


The political squabbles among the states 
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Congress has passed the Boulder 
Dam bill, authorizing the construc- 
tion of the mightiest dam in the 
world to harness the tempestuous 
Colorado River. 


through which the Colorado passes have 
held up development of the dam for a dec- 
ade, and even now the state of Arizona is 
dissatisfied with the amount of water allot- 
ted her and threatens to carry her case to 
the courts. Nevertheless, the Boulder Dam 


The mighty proportions of the Black Canyon 
dam are well shown in the above diagram. 
and 
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This airplane view of Black Canyon shows 
the nature of the Colorado River country. 
In the circle President Coolidge is present- 
ing to Senator Hiram Johnson, a gold pen 
with which he signed the Boulder Dam bill. 


may now be considered as an engineering 
rather than a political problem. 

Being a swift-running, turbulent stream 
subject to sudden floods which come tearing 
through its mile-high canyons, the problem 
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This map pictures the Colorado in its role as 
the mightiest river of the southwestern United 
States. 
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of taming the Colorado is by no means an 
easy one. To begin with, coffer dams must 
be erected above and below the site of the 
dam, drying up a section of the river bed. 
The water must be carried around this dry 
spot by means of six tunnels, each 35 feet 
in diameter. These tunnels must be bored 
through the solid rock which forms the 
canyon walls—by no means an easy task. 
The coffer dams themselves will probably 
be formed by blasting away sections of 
the canyon, permitting the shattered rock 
to fall into the river bed, forming a natural 
dam. 

In the exposed section of the river bed 
excavations must be carried through 100 
feet of sand and gravel before bed rock is 
reached. A certain amount of water will 
very likely seep under the coffer dams so 
that pumps must be kept going all the time. 
Caissons may be necessary. When complet- 
ed the dam will be 550 feet above the 
present low water level, or more than 660 
feet above the present bed of the stream. 
This will make the Black Canyon dam by 
far the highest ever constructed. It will 
be twice as high as the famous Arrowroot 
Jam. 
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Paris Apartment Will Resemble Cubist Pyramid 








: 











iim thousand persons will be the capac- 
ity of the extraordinary apartment house 
shown in the above photograph, which has 
been designed by the noted Parisian archi- 
tect, M. Henri Sauvage. There will also be 
accommodations for 4,000 automobiles, 
grandstands in the several courts of the 
building capable of seating 3,000 persons 
in each, and a number of restaurants, swim- 
ming pools «nd tennis courts. The immense 
structure will occupy an entire block, and 


is designed to be a miniature self-contained 
city. 

The step-back terraces give the building 
the appearance of an ancient Oriental pyra- 
mid. As pictured, the immense apartment 
building will rise alongside the banks of the 
Seine. Roof gardens, free to all tenants, 
will serve as parks for the apartment city. 
There will be 2,500 separate apartments in 
the building in addition to a number of 
provision shops and other establishments. 


DIRIGIBLE DINING ROOMS BOAST HOTEL LUXURY 


EWER dirigibles such as the R-101, 

now being builtin England, andthe Graf 
Zeppelin, spare no expense in equipping 
their staterooms and dining halls with the 
luxury of first class hotels. The photo at 
the right shows the dining salon of the 
Graf Zeppelin, which, except for the un- 
conventional arrangement of the windows, 
might be a scene from one of the country’s 
finest hotels. Electric lights, soft, restful 
chairs, and the best of food and service are 
features which will appeal to passengers 
aboard these air liners. 


86 














Modern Mechanics and 








Dependable Electric Servant Runs on Batteries 


O LONGER need the housewife be at 

the mercy of a temperamental cook who 
is as likely as not to throw down her dish- 
pans and quit just when important company 
has been invited for dinner—at least, she 
need not worry if she owns an electrical 
servant like the one shown in the photo at 
the right being examined by prospective 
purchasers. True, the mechanical man isn’t 
vet able to make a salad or season the soup, 
but he can pass the pepper, shut off the 
gas, tend the furnace and make himself gen- 
erally useful around the house. Despite his 
unhandsome appearance, the electric serv- 
ant does exactly what he is told—in fact, he 
won’t work at all unless the proper direc- 
tions are spoken into a telephone in the ex- 
act words he is trained to obey. 

Although at present the electric servant 
is purely an experiment, the inventors hope 
to perfect it so that it will become as com- 
mon and indispensable an aid in perform- 
ing household tasks as the vacuum sweeper 
or- electric iron. 


FLAG MADE OF WHEAT 
HIRTY-THREE thousand kernels of 


selected Canadian hard wheat were re- 


quired to complete the United States flag 


shown in the photo below. It is the work 
of Theophile Casaubon, 22, of Los Angeles, 
Calif., and represents 564 hours of spare 
time work. The flag is set in a background 
of natural colored wheat kernels, but the 
grains forming the red stripes and blue star 
hackground were colored by dipping them 
in oil paints three times to obtain the prop- 
er shade. They were mounted in place with 
vegetable glue. The completed flag meas- 
ures 2% feet 
high and four 
feet wide. 


This American 
flag is made of 
wheat kernels. 
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PAINTING WITH ELECTRICITY 
N ELECTRIC spraying machine which 


can be used for painting, killing flies, 
and other uses, has recently been perfected. 
With this device it is a simple task to spray 
paint on the old family flivver or a shabby 
piece of furniture, 
and with the substi- 
tution of insect 
spray for paint in 
the reservoir of the 
machine it does 
good service in 
fighting flies. The 
device will spray 
any kind of liquid. 














TINKERING PROMOTES INVEN- 
TION 

INKERING around the house, rather 

than necessity, is the true mother of in- 
vention, according to a study of American 
inventors recently completed by Dr. Lowell 
J. Carr of the University of Michigan. The 
investigation disclosed that 22% of Ameri- 
can inventors began with some household 
device and another 6% with an article of 
wearing apparel. The majority of inven- 
tors are not interested in making money 
with their first invention, but are seeking to 
solve some problem that baffles them. 
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The beautifully 
appointed radio 


operator’s room on the 


go. Millionaires’ 

yachts these days are 

equipped from laundry 
to pipe organ! 
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“PLEASURE 


The world’s finest 

pleasure yachts are 

owned by American 
millionaires. 


To the left is the magnificent 

new Diesel motored yacht 

* of Irving T. Bush, of Bush 
Terminal fame. 
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So retiring are millionaires these days that we cannot ascertain the name of the owner of the 
beautiful Diesel yacht Vanda pictured above. Instead of cumbersome country estates, men of 
affairs are building mobile floating homes these days. 


88 


Modern -Mechanics and 





“Dollar 


SACHTS 


Lifetime dreams of 
America’s captains of 
industry come true with 
the building of the 
world’s finest yachts in 
which they can carry on 
their hobbies at sea. 


This lovely thing to the right is 

the yacht of Cornelius Crane, of 

Crane plumbing renown. Square 

rigged schooner, she harks to 

the days of Captain Kidd. Now 
on a trip around the worl 
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Rosewood steering wheel, 
polished brass binnacle and 
engine room signals, cou- 
pled with latest navigating 
devices give perfect safety 


to Camargo 











Camargo is the name of Julius Fleischmann’s huge new black hulled steel Diesel motored 
yacht. A total of 1,500 horsepower drives this floating palace, at better than fifteen knots., 
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Scientists Study Dust Explosions in Model Elevator 














PEANUT SHELL SUGAR 


YLOSE, a valuable sugar which sells 
for $100 a pound, has been recovered 
from peanut shells and cottonseed bran by 
investigators at the University of Alabama. 


YELLOWSTONE GEYSER IS 
HANDKERCHIEF LAUNDRY 


ISITORS to Yellowstone Park frequent- 

ly stop off to do their laundry at the 
famous Handkerchief Pool, a basin of hot 
water which derives its name from the fact 
that a handkerchief dropped into it dis- 
appears into its boiling depths to reappear 
a minute later thoroughly laundered. 


N ORDER to study the destructive effects 

of dust explosions, and to demonstrate 
to owners of elevators and industrial plants 
the results which follow the igniting of 
dust by static electricity, the U. S. Bureau 
of Chemistry at Washington has built a 
sheet steel model of a grain elevator in which 
real explosions are staged. The photograph 
shows an operative of the Bureau staging 
a demonstration explosion. The roof of the 
elevator is covered with a piece of paper. 
An old auto tire pump is used to direct a 
jet of compressed air into a cup of dust, 
throwing it into the air in suspension. An 
electric spark is then introduced into the 
dust-laden air and it explodes with a con- 
cussion which sends flame and smoke spurt- 
ing through the paper roof. 


ROBOT MAN PERFORMS 

66. RIC ROBOT,” the mechanical man who 

created a sensation in London a few 
months ago, recently made his American 
debut on the stage of a New York theater. 
He talked for the audience in a voice with 
a pronounced Oxford accent, cracked jokes, 
stood up, waved his arms, told time, winked 
his eyes, and in general comported himself 
in a very human fashion. Aluminum, cop- 
per, steel wires and dynamos substitute for 
stomach, heart and liver in the mechanical 
man. 

















A. Yellowstone Park ranger is shown washing his handkerchief in the Handkerchief Pool. 
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Building is Sawed in Half to Enlarge Dance Floor 


— 
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UTTING a building in half is not a 

task to be lightly undertaken, but the 
contractor in charge of alterations on the 
Minneapolis Auto Club clubhouse success- 
fully performed this bit of architectural 
surgery recently when it became necessary 
to enlarge the building to accommodate the 
crowds which flock to this popular center 


of social activity. It was especially diffi- 
cult to move the building because it is built 
on the edge of a bluff and any miscalcula- 
tion might send it tumbling over the edge. 
The above photograph shows the two sec- 
tions of the building, looking as if a giant 
bandsaw had just run through it. Timbers 
hold the cutapart sections together. 


BIG RED APPLE HOUSES RESTAURANT 


RESTAURANT and dance hall in the 

shape of a big red apple does a thriv- 
ing business on a highway just outside of 
Wathena, Kansas, catering to hundreds of 
hungry and thirsty autoists. Appropriately 
enough, a big cider press is located in the 
cellar of the restaurant and fresh cider 1s 
dispensed there. The apple-restaurant is 
painted a bright red. It is 32 feet in 
diameter. 


RECORD AIR MAIL 
IFTEEN tons of air mail sent by the 
Willys-Overland Co., of Toledo, Ohio, 

were handled without difficulty recently by 
a fleet of 20 air mail planes. The shipment 
consisted of 700,000 individually addressed 
letters which were distributed to more than 
6,000 towns throughout the United States 
in less than 48 hours. 
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Stamp-Size Model Train Housed in Cigarette Case 

















FLYING-BOAT LAUNCHED 
NOTHER claimant for the title of the 


largest flying boat was launched re- 


cently when the new British acroboat 
Inverness took the water for its trial flight, 
as shown in the photo below. It is a sister 
ship of the /nflexible, the largest airplane 
in the world, which was built for the Brit- 
ish air ministry. The /nverness is an all- 
metal flying boat with a wing span unusual- 
ly large for craft of its type. 


MODEL train no taller than a postage 

stamp has been completed by an Eng- 
lish model maker. The complete train, con- 
sisting of locomotive, two passenger cars, 
and three freight cars can be housed com- 
fortably in an ordinary cigarette case, as 
shown in the photograph. Despite its mi- 
croscopic dimensions, the train runs on i:s 
tiny track just as confidently as its larger 
brothers. Many hours of painstaking work 
are represented in the construction of the 
train. 


AIRPORT FOR NEW YORK 

$15,000,000 airport for the city of 

New York is projected by the invest- 
ment banking house of E. H. Holmes & 
Co., which has assembled through purchase 
and lease a large tract of land within 20 
minutes by automobile of midtown Man- 
hattan. The airport will derive its revenue 
from landing planes and providing hangars 
for rental. 


DUTCH RECLAIM SEA-BOTTOM 
Y THE construction of a new dyke 
which is nearing completion a large 

section of the southern part of the Zuider 
Zee is being reclaimed for human us-. 
Within two years 5,000 families will be 
living on the fertile clay sea bottom which 
is now entirely covered with water. The 
reclamation of this area was made neccs- 
sary by the crowded condition of Holland, 
and will have the effect of adding a new 
province to this overpopulated country. 











Above, the monster flying boat Inverness is shown being lowered into the water for its 
test flight. 
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Oil Fire Fighters Are Now Wearing Oxygen Masks 


IL COMPANIES have had a great deal 

of trouble in bringing in new wells 
recently. One of these drilling-in opera- 
tions which resulted in a dangerous and de- 
structive fire happened but a few weeks ago 
in an oil field at McCarney, Texas. 

The men were called upon to snuff out 
the fire, and to this end they prepared an 
underground tunnel which led to the well 
pipe, where a room was dug and where 
preparations were made to cut off the pipe 
line and cap the flow from underground. 


With a great deal of gas gushing forth 
from the pent-up store of petroleum, the 
fire fighters were obliged to design special 
equipment for coping with the total lack of 
air which was encountered in the operation. 


To this end special masks were developed 
which were worn just as a diver wears a 
suit to enable him to breathe under water. 
The picture at the right shows the men 
emerging from their underground bake 
oven with asbestos suits on them, and their 
heads fitted with oxygen breathing appa- 
ratus. 


CHAMPION SHOT PUTTER 
ETTING a new record for the world 


mark in shot puts for women, Hertha 
Lang, of Denmark, has thrown the shot of 
iron 39 feet 11 inches. This young lady is 
strong and stocky in build and has won 
high honors in competition. Her record 
falls but little short of that set by men. 


Putting the iron 
shot 39 feet and 
11 inches, Hertha 
Lang of Denmark 
now holds the 
world’s record for 
women. 
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Oil drillers at McCarney, Texas, were recently 
obliged to dig a tunnel under ground leading 
to the pipe which controlled the flow of a well 
which was burning. In order to work they were 
fitted with oxygen masks and asbestos suits. 


COLLAPSIBLE OPERA GLASSES 
AS. Brooklyn inventor has _pat- 


ented a new opera glass which can be 


compactly carried in the pocket, and which 
will prove entirely 
effective in obtain- 
ing closeups of the 
player’s faces. 





The history of 
the correct usage 
of opera glasses 
throws an interest- 
ing side light on 
this invention. For 
many years, partic- 
ularly in the “naughty nineties” it was con- 
sidered quite the thing for polite folk who 
patronized the theater to use ornately fur- 
bished glasses. Latterly it has been consid- 
ered queer for folkto use the aids to sight. The 
inventor of this device claims, however, that 
the objection to bulk and weight is over- 
come in his device to the end that people 
will soon be seen using them in theaters 
again. 
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A suggested design for a light flying boat for use in sheltered waters for “penguin” flying. It 
shéuld be capable of short hops and would no doubt be great fun for the novice at airplane 
piloting. 


(« 9 
me (Q)H of the 


ying °Boat 


by WESTON FARMER 


Here’s the second article on water landing flying 

machines! This month the writer tells the charac- 

teristics desirable in floats for planes of the sea- 
plane type, and gives dimensions. 


I, THERE, GANG! If you've been as 

dippy to get at reading this second 
article on the why of the flying boat as I 
have been to write it you are sure waiting 
for something. But let’s cut out the foolery 
and get down to some real serious monkey 
business. I’m talkin’ about seaplanes and 
flying boats, now. 

The yen to fly from the water still per- 
sists among a lot of our readers, and the 
remarks I made last issue about the water 
being harder to fly from than land will 
have to be dinned in by experience. But 
far be it from us to let the itch for infor- 
mation grow into an ache. Let’s look at 
the way seaplanes act. They are different 
from flying boats, which we touched on last 
issue. 

Seaplanes are landplanes with pontoons 
under them where the wheels usually are. 
The pontoons are placed lower than the 
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wheels because the water splashes into the 
prop if the ship is not some distance above 
water. There is no set rule, but in small 
ships a good rule to follow would be to 
let the water line be at least as far from the 
center of the prop hub as the propeller 
diameter. Some spray is bound to be 
flecked around by the prop, but the thing 
to avoid is the deluge which. might en- 
sue in rough water landings. 

Flotation provided is usually 100 per 
cent to 200 per cent in excess of the amount 
actually required to buoy the plane up. 

That is, in a small plane there should be 
enough buoyancy or displacement provided 
to float at least again as much as the loaded 
weight of the plane. 

The shapes and the placing of the step 
in floats has some bearing on the perform- 
ance of the ship, on its flying and takeoff 
and landing qualities. For instance, in a 
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light plane a width of about 12 to 14 inches 
for a single seat plane of the Parasol, Baby 
Bullet or Lincoln Sportplane type would 
conform to general practice. Usually, with 
the larger seaplanes a foot of width is pro- 
vided for every 500 lb. weight, but as the 
beam of the floats deereases the water loses 
some of its ability to hydroplane that 
weight per foot of width at a reasonable 
speed. 

The width of 14 inches per float is ample. 

A shape is desired which will have the 
least resistance. The early fliers got along 
well enough with rectangular sectioned shoe 
floats. The stern of the front floats was 
placed about a foot aft of the center of 
gravity, so that the planing center or c.h.e. 
(see last issue) was the conventional 13 
degrees ahead of the c.g. The tail was 
supported by a blob of a buoy or float at- 
tached to the butt end of the tailskid. 

Such rigs might do for a light plane, but 
there is really no need for such crudeness. 

A two float arrangement is stable enough, 
is as simple to build and can be much more 
effeetively streamlined. For ships such as 
the three light planes mentioned, the Para- 
sol, the Lincoln, and the Baby Bullet, floats 
ten feet long would be ample. They might 
be made of aluminum of about 16 gauge, 
gas welded at the seams, and of a curvi- 
linear topside. That is, the top could be 
one sheet of metal, cut as though it 
were a part of a cylinder, and the two 
sides and the front end of the shoe 
riveted to the bottom. Bitulastic paint 
should be used to seal the seams. By 
now you will be asking questions, 
so I’m sayin’ that while the eds. 
of the mag. will be glad to hear 
from you at all times on whatever 
you like in the book, or on what 





As announced in previous issues of Modern 
Mechanics, plans for the Baby Bullet, shown 
above, will appear shortly in Modern Mechanics. 
Such a plane, equipped with aluminum floats, 


you don’t, save the questions on floats for 
a month or two at least. We haven't got 
room to publish all the dope we have gath- 
ered on light float construction, so bide 
your time and full details will be published 
before long. That'll save me from answer- 
ing your flood of mail. 

Bein’ that as it may, the floats should be 
spaced a trifle wider than the wheels. The 
usual angle of the landing gear Vee, carried 
down so that the floats will come as far 
from the water line as the propeller diam- 
eter is, will be a safe enough procedure to 
allow for. 

But about the placing of the floats: The 
fore part of the float, instead of being 
sharp and turning up abruptly, ought to be 
rather full and flat, as the little side draw- 
ing above the Baby Bullet picture shows. 

The step should be about three inches 
deep, and come about .6 of the hull length 
from the bow of the float. The heel of the 
step should be placed directly under the 
center of gravity when the plane is loaded, 
or a wee bit aft of it. This will insure the 
float being placed so that the c.h.e. is far 
enough forward to prevent pitching over 
snootwards. 


See you next month! 























would look like a miniature Supermarine—Napier, the plane in which D’Arcy Greig flies 
at 318 miles an hour. The Babe is capable of a speed of 150 m. p. h. with her wheeled under 
carriage, and could probably clock along at 140 with floats. Plans-for a seaplane adaptation 
of the Babe are under way, and also plans forthe Flying Bathtub, announced in last issue. 
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Tiniest Plane Nestles Under Wing of Bomber 











The Heath Baby Bullet, . 

claimed to be the smallest man-carrying 

airplane in the world, is shown standing in 

front of an Army transport plane at Mines 
Field, Los Angeles. 


CLEANER POLISHES 
FLOORS 
LECTRICITY now polishes hardwood 


floors as well as cleans the rugs in a 
new combination vacuum cleaner recently 
put on the market. The photograph shows 

the cleaner being 
used to wax the 
floor. A slight 
alteration of the 
machine converts it 
into a regular vac- 
uum cleaner. Ac- 
cording to the mak- 
ers, the one machine 
is all that is neces- 
sary to keep house floors and rugs in per- 
fect condition. It operates from the house 
current just like an ordinary vacuum 
cleaner. 


CHEWING GUM RESEARCH 
grange ye into the chemical composi- 

tion of chewing gum discloses the un- 
suspected fact that 5% of each stick is 
pure rubber. The rubber, of course, is 
not precisely the same as that in rubber 
heels or automobile tires, but is pure, fresh 
eap, secured in large quantities from the 
sapote tree of Central America. Chicle is 
the commercial term for the basic elements 
which give chewing gum its “snappiness.” 
\fter chewing a stick of gum it has only 
three-fourths of its original weight, the 
missing 25% representing sugar, dextrine 
end other ingredients which go to make up 
the tastiness of the gum. 
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HEN the Heath Baby Bullet crawled up under the 

landing gear of an Army transport plane and 
nestled beneath the wing, it was another case of David 
and Goliath or Mutt and Jeff getting together. 
Baby Bullet carries but one passenger and is powered 
with a 2-cylinder motor, whereas the 
accommodates half a dozen men and a few thousand 
pounds of baggage and equipment for good measure. 


The 


Army plane 


Note the tiny wings of the baby plane; they 
are little more than fins projecting from 
the fuselage. The total wing spread is 
only 18 feet. Relative sizes of the two 
planes can be compared by the heights of 
the two men. Complete plans for building 


the Baby Bullet plane will appear in an 
early issue of Modern Mechanics. 


SERVICE BOOTHS IN 
STREET 
NEW type of kiosk which is a com- 
bination postoffice and telephone booth 
will shortly make its appearance in the 
streets of London, having been approved 
by the government authorities. A photo 
of the new kiosk appears below. Auto- 
matic stamp vending machines are installed 
which deliver stamps at the drop of a coin, 
and a mailbox is also provided for mailing. 
A pay telephone completes the equipment. 
Electric lights are fitted into the kiosk, 
which is to be a permanent feature of many 
of England's busiest streets. 
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New Wide Fuselage is Approach to Wingless Plane 





PE NLS ie 











N AIRPLANE of a new type possessing 

a fuselage more than twice as wide as 
is customary has recently been put into 
service by an eastern transport company. 
The above photograph shows a clear view 
of the unusual fuselage before the right 
wing was attached. Note that the upper 
part of the fuselage is practically level 


AUTOGIRO TESTED 

——. known as the “windmill” 

lane because of the four-bladed rotors 
affixed to the fuselage of the ship which 
give it the ability to lift itself almost ver- 
tically, the Cierva Autogiro is at present 
undergoing tests which if successful will 
result in the building of a 12 passenger 
plane which will fly at 130 miles an hour, 
yet will take off and land in a space 100 
yards square. Present autogiros can make 
almost vertical descents and once they take 
off can rise almost straight up, but an 
abnormally long run has been necessary 
to develop sufficient speed for the takeoff. 
The builders have now perfected a mechan- 
ism which imparts the necessary initial 
speed to the rotors, enabling them to “rise 
from a postage stamp.” 


Officials of the Minnesota State Agricul- 
tural College have planted 14 rocks at 
various depths in the ground to determine 
whether or not they work up to the sur- 
face. Data obtained will be used in deter- 
mining the value of clearing land of rocks. 
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with the lifting surface of the wing. Avia- 
tion leaders hail the new plane as a step in 
advance towards the construction of a wing- 
less airplane, for the wide fuselage exerts 
a lifting effect of four pounds per square 
foot which adds materially to the flying 
qualities of the craft. B. J. Burnelli is the 
designer of the plane. 


GOAT MILKING STILE 

NYONE who has had experience in 

milking goats will realize that the 
process is considerably different from milk- 
ing cows, owing to the small stature of the 
animals. To obviate this difficulty, a Cali- 
fornia man devised a stile which permits 
him to sit down and milk his herd of goats 
in comfort. 














This elevated milking pen was invented by a 
California man to’ make it easy to milk his 
herd of goats. 
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Edited by MAJOR H. H. 


ARNOLD 


Major Arnold, editor of this department of Modern Mechanics, is a pioneer 


in aviation and a veteran army flier. 


He served as assistant chief of the 


American Air Service during the world war. Later he became chief of the 
Ninth Corps Area. His expert comment on aviation developments is a 
regular monthly feature of the magazine, 


Tanks Must Combine Light Weight and Strength 


airplanes was not much of a problem 

to the early designers. The engines 
were so unreliable that a small amount of 
gasoline would be sufficient to maintain the 
airplane in the air as long as the engine 
would continue to function. 

With the increased reliability of the 
power plant, the necessity for carrying 
larger amounts of gasoline became quite a 
serious problem. Tanks made of terne 
plate were quite heavy on account of 
the many baffle plates required to keep 
the gasoline from slushing around. The 
tanks had to be made sufficiently strong 
to carry the load without springing a leak. 
The stresses and strains imposed by 100 
gallons of gasoline slushing around unre- 
strained can be visualized when it is re- 
alized that 100 gallons of gasoline weighs 
more than six hundred pounds. 

Every effort was made to secure a lighter 
material for tanks to replace terne plate, 
but the designers always ran into the same 
difficulties—how can duralumin or alumi- 
num be welded? Both of these metals 
could be turned out in sheets suitable for 
tank construction, but the binding together 
of the seams was apparently an unsolvable 
problem. 
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Te construction of gasoline tanks for 


Then followed a period when the mili- 
tary authorities demanded crash and fire 
proof tanks. These were necessary to 
keep the planes from catching fire when 
the tanks were hit by incendiary bullets and 
to prevent the gasoline tanks from explod- 
ing and throwing the gas over the hot en- 
gines after a crash. 


Experiments proved the feasibility of 
providing such tanks, but they were very 
heavy. It was a simple matter to cover the 
metal with alternate layers of felt and rub- 
ber. Thus the felt and rubber tended to 
seal up bullet holes and retained the gaso- 
line within when the tank was battered and 
crushed in a bad wreck. The weight, how- 
ever, kept steadily mounting. The fifty 
or sixty additional pounds utilized in a 
terne plate tank over the weight of a dura- 
lumin tank of the same capacity would al- 
low another ten gallons of gasoline to be 
carried. It was the weight of a radio set, 
camera or machine gun with ammunition. 


It was about that time that the art of 
welding duralumin became perfected. Thus 
today the majority of airplane gasoline and 
oil tanks are made of duralumin. The 
joints are welded together and the rivet 
heads which secure the baffle plates to the 
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Gas Tanks in Wing is General Practice in Modern Airplane Design 
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Showing details of gas tank installation in airplane wings. 


sides of the tank are welded to make them 
ieak proof. 

At first it was feared that the constant 
vibration of the airplane would cause many 
leaks in these tanks and the first few tanks 
did have a tendency to spring a leak. How- 
ever, as the mechanics became more expert, 
the duralumin tanks became just as service- 
able as the terne plate or brass ones. 

In the older types of airplanes the prac- 
tice was to install one large gasoline tank. 
Thus there are many planes still in service 
which have tanks with gasoline capacity of 
100 gallons or more. The T-2 in which 
Kelly and Macready made their trans-con- 
tinental flight had a tank which held almost 
eight hundred gallons. Today the practice 
is to install a greater number of tanks with 
smaller capacities. 

The common practice is to have a gravity 
tank with a ten or fifteen gallon capacity 
for starting and emergency use. Thus fuel 
will be available for a landing even though 
the pumping system should go bad. Then 
there are two or more additional tanks 
available which can be turned on as need- 
ed. These tanks may be installed in the 
fuselage or in the wings. Their location is 
decided upon by the designer of the plane 
in accordance with his plan for distribution 
of weight. 

Certain of the army planes have gaso- 
line tanks as follows: 

Gravity tank 

Main tank in fuselage 

Wing tanks, two 

Total carried 
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For ordinary flying this permits the plane 
to stay in the air for about eight hours or 
travel about 800 miles. 

Practically all of the wing tanks and 
most of the fuselage tanks are now installed 
so that they can be dropped at the will of 
the pilot. This is a most desirable feature 
in case of a forced landing. By dropping 
100 or more gallons of gasoline the weight 
carried is materially reduced and a much 
slower landing can be made. 

The tanks are supported in slings. Thes> 
slings are unfastened with a catch oper- 
ated by a handle in the pilot’s cockpit. The 
connections on the pipes leading from the 
tanks to the carburetor are sheared off when 
the tank drops. These connections are 
usually made of rubber with a metal fitting 
inside. o> 

a 

> 

Sneed 

This huge airplane 
beacon, 125 feet 
high, is one of a 
series of 30 being 
erected on the Pa- 
cific coast by an oil 
company. The let- 
tering is formed of 
brilliant neon lights, 
with a_ three-sided 
beacon on the top 
which will be visible 
for 50 miles on clear 

nights. 

















An ideal modern airport as drawn by Stewart Rouse. 


Note the essential features such as 


boundary lights, illuminated port name, beacons and wind direction indicator. 


Up-to-Date Airport Necessary for Modern City 


A VIATION companies have felt the de- 
mand of the public for better accom- 
modations at their landing fields. The day 
of the gypsy pilot is passed. In the early 
days of aviation it was all right for the 
airplane to be parked in a cow pasture 
somewhere and the venturesome air passen- 
ers to stand in the dust, mud or rain while 
waiting for their ride. Now things are 
different. Air transportation companies 
have established themselves as common 
carriers and as such must come up to the 
standard set by bus lines and the railroads. 
Two or three years ago, while it only re- 
quired about two hours to fly from Wash- 
ington to New York, the actual time neces- 
sary to get from the hotel district in Wash- 
ington to down town New York wap longer 
than that required when fats tn, train. 
The reason for this was the great distance 
of the airports from the two towns and the 
poor connections made at the two ends. 

A million dollars is a large sum of 
money and should go a long way toward 
the construction of a modern up-to-date air- 
drome. However, when it is considered 
that some cities have already spent that 


100 


much and are spending more to complete 
their airports, the magnitude of such a proj- 
ect can be realized. 

The first step necessary is the selection 
of a site. The field must be large enough 
to permit the landing and taking off of any 
type of aircraft during the day or night. 
Furthermore it must be close enough to 
the heart of the city so that there is a mini- 
mum of time consumed in getting from the 
airport to the business district. Such a 
piece of land will always come high. 

After the selection of the ground, it is 
necessary to level it off so that the planes 
will not crash when using it. There are 
few if any stretches of ground having even 
comparatively level strips that extend for a 
distance of two thousand feet, and yet that 
distance is the minimum required for mod- 
ern airplanes. Concurrent with the grad- 
ing of the landing field comes the construc- 
tion of a good all-weather road leading to 
the line of hangars. Even with the com- 
pletion of these projects the airport is not 
more than started. 

The model of all airports is being es- 
tablished at Pau, France. Other cities en- 
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Well Designed Airports on Paved Highways Promote Airplane Travel 


deavor to provide as many of the necessi- 
ties and conveniences as their funds will 
permit. At Pau the field is square in shape 
and permits airplanes to land directly into 
the wind regardless of its direction. The 
lighting system consists of boundary lights 
extending along its limits, searchlights 
throwing their beams into the air to attract 
the attention of aviators, landing lights 
for guiding the planes to the ground and 
spotting lights to illuminate the planes 
when they are safely on the ground. 

At one corner is a light which rotates 
its beam in accordance with a navigation 
code and thus identifies the airdrome. In 
the centre is an illuminated marker which 
serves to orient the pilot as to where he 
should set down the wheels of his plane in 
landing. The buildings are all outlined 
with lights, thus making it comparatively 
easy for the pilot to pick out his taxing 
direction. 

The installations for maintenance and 
storage of airplanes are most complete. 
There are hangars for the use of planes 
during their stay at the airdrome. Machine 
shops are available for the repair and con- 
struction of parts for repairs of planes 
and engines. Enormous storehouses con- 
tain spare parts for the various types of 
planes and engines which will use the field. 


Thus 
calls 
vice. 


every effort is made to predict the 
which will be made for airplane ser- 


In a similar manner the needs and con- 
veniences for the traveling public have been 
anticipated. Rooms with modern accom- 
modations are available for the transients 
who visit the place. Restaurants are placed 
at convenient points. There is a custom 
office for the clearance of passengers ar- 
riving from foreign countries. As tickets 
are needed before travelers can get aboard 
the planes, ticket offices are provided at 
which passengers can secure tickets over 
any of the air lines utilizing the field. 
There is even a money exchange where the 
currency needed at the next stop can be 
secured or foreign money exchanged for 
French. 

The planes on landing taxi into a large 
shed. This shed has clearance sufficient for 
the largest of airplanes. The planes taxi 
into a well-lighted, dry, fairly warm room 
where the passengers can debark in eas: 
and comfort. Three planes can be accom- 
modated at the same time. Thus the pa - 
sengers need not suffer the inconveniences 
of dust and mud so prevalent at aviation 
fields. Immediately after unloading, the 
planes are taken to other hangars for stor- 


age. 
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This home-made airplane is claimed by its Belgian 


designer to be the smallest practical powered plane in existence. 
The tab-like projections are 
as brakes in stopping the plane, and also to give lifting qualities 


usual arrangement of the wings. 


Inventions for April 


Note the un- 
expected to act 
wing. 
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Making ACAPS from SAWDUST 








Ewing 
Galloway 








A workman is shown carving a plaster 
cast from which a map matrix is made. 


ELIEF maps which in the 
R past have been turned out 
by hand at great expense are 
now manufactured in quanti- 
ties at small unit cost through 
a new process developed by a 
large map manufacturer of 
Munich, Germany. Sawdust, 
glue and paper are the ele- 
ments from which the maps 
are built up. 

The first step in the process 
is to carve a master cast in 
soft plaster as shown in the picture. This 
is a delicate operation, requiring the serv- 
ices of a skilled workman, who works from 
an ordinary flat map with elevations mark- 
ed with the conventional contour lines. 
Two hundred hours is sometimes required 
to complete the intricate plaster mold. 


A mixture of fine sawdust, pressed be- 
tween sheets of paper on which glue has 
been spread, is squeezed down upon the 
master model by a huge press, forming a 
matrix. Once this matrix is completed, du- 
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Above an artist is 
coloring the finished 
map. 


plicate maps can be cast from it at the rate 
of fifteen an hour. The rough casts, of 
course, show only the elevations and it is 
necessary to paint in the rivers, lakes, and 
other physical features by hand. Women 
artists are employed for this purpose. When 
completed the map looks very much like an 
airplane view. 

Cheapening the manufacturing cost of re- 
lief maps puts them within the reach of 
small schools and institutions which have 
been unable to afford a set of expensive, 
hand made maps. 
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London Airport Has World’s Largest Searchlight 


TANDING fourteen feet high and boast- 
G ing a candlepower of three and a half 
billion, the largest searchlight in the world 
was recently completed and put into service 
at Croydon field, England’s big airport out- 
side of London. The man standing on the 
cable in the picture gives a good idea of 
the size of the giant beacon. The projector 
alone, which is that section of the lamp 
through which the beam shines, is seven 
feet high. The beam will be visible for a 
number of miles out in the English Chan- 
nel, serving to guide aviators making the 
journey across the continent. In spite of 
its huge size, the searchlight can be easily 
operated by one man. 


$25,000 SHIP BLOWN UP 

S AN example of the lengths to which 

the movies go in obtaining realistic 
shots for feature films, the recent destruc- 
tion of a $25,000 ship by dynamite stands 
as a record. Three hundred cases of dyna- 
mite were used in shattering the ship, and 
the’ explosion was heard 25 miles away. 
The picture was filmed in the Pacific off 
the shores of Catalina Island, California. 


The entire scene occupied but 20 feet of 


film in the completed picture, which made 
the expense of this particular shot better 
than a thousand dollars a foot. A 250-foot 
schooner was the ship used for the scene. 














The above picture shows the $25,000 explo- 
sion in which a 250 foot schooner was 
blown up for the movies. 
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RADIO IS TUBERCULOSIS 
CURE 


LTRA-SHORT radio waves have been 

used by a German scientist to good 
effect in treating tuberculosis. In a recent 
test 30 mice were inoculated with tuber- 
culosis germs and 15 of them were exposed 
to the short wave treatment. The animals 
so treated were alive and well at the end 
of a month, while the others soon sickened 
and died. One objection to the use of these 
short waves is that they are dangerous to 
handle, causing an increase in body tem- 
perature as well as the disintegration of 
cells containing albumen. Mice exposed to 
strong short waves died almost instantly 
in convulsions. 


60 SERVANTS PER PERSON 
VERY man and woman in the United 
States has the equivalent of 60 servants 

constantly in attendance. These servants 

are machines which perform an amount of 
labor equal to 60 times that which could be 
accomplished by the entire population of 
the United States, working unassisted. The 
horsepower at the disposal of the factory 
worker has nearly doubled in the last quar- 
ter century, yet there are still a vast number 
of spots in the United States where man 
enjoys no more mechanical assistance than 
a man of the stone age, 
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Cottage Tree-Dwelling Has Modern Conveniences 














SCREEN BY DAY, BED AT NIGHT 
OING the folding bed and collapsible 
bath tub idea one better, a Parisian 

cabinet maker has invented an article of 

furniture which he claims is the last word 

in adaptability. It can be used as a screen 

during the daytime and a bed at night. 

Furthermore, the bed is adjustable as to 

capacity—by spreading out the side flanges 

of the screen, it will accommodate two 

adults, and by dropping the sides it is just 

the right size for a child. 

The photograph shows the 

screen in “skeleton” form, il- 

lustrating the bed spring in 

the center section. The screen 

can of course be draped to 

suit the taste. 





LECTRIC lights, modern plumbing, and 

all the conveniences enjoyed by the or- 
dinary home are provided in the California 
tree dwelling shown in the photo. It was 
erected by a health seeker in the hills north 
of San Diego, California, at an elevation 
of 5,000 feet. The cottage is mounted be- 
tween two trees and the floor timbers are 
anchored to the tree trunks. Access to the 
cottage is gained by a rustic stairway which 
the builder has erected. Although the 


building is only 8 feet square, a bed, table, 
and kitchen equipment are crowded into it. 
The owner, being a California booster, 
doesn’t mind the crowded condition of his 
home, claiming that he spends most of his 
time outdoors anyway! 


PLANES FLY 58,000,000 MILES 


OMMERCIAL and: military planes of 

the United States traveled 58,000,000 
miles during 1928, according to a recent re- 
port of the American Air Transport Asso- 
ciation. This mileage included air mail, ex- 
press, passenger and civil flying. Mail 
planes alone flew 7,200,000 miles, carry- 
ing 1,700 tons of mail, 30,000 express 
packages, and hundreds of passengers. 








Above is shown a Parisian cabinet maker’s combination screen and bed. 
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Twelve-Inch Tire Built for Heavy Service 


NE of the largest pneumatic tires ever 

built for regular automobile use wa: 
constructed by a German maker-for use on 
heavy trucks. It was exhibited at the 
International Motor Show at Berlin. The 
giant tire measures 12 inches in diameter. 
fully twice as wide as the largest tire com- 
monly used on pleasure cars. By using 
these large tires in pairs on the rear wheels, 
motor buses of larger capacity than any 
now in service can be built. 


BUILDS RADIO TRANSMIT- 
TER FOR $7.00 
PORTABLE radio broadcasting trans- 


mitter, shown in the photo below, has 
been built by Charles Musser at a total 
cost of $7.00. It is operated by B batter- 
ies and has an effective range of 150 miles. 
The set is of the short wave variety and is 
exceedingly simple in design. As will be 
seen in the picture, the set can easily be 
stored in an ordinary suit case and carried 
about in the back seat of an automobile. 
Instead of a microphone, the builder has 
adapted an old telephone transmitter to his 
use, 

The inventor, who is a reporter for a 
Washington newspaper, plans to use his 
home-made broadcaster in covering news 
stories which call for quick and full reports 
to the newspaper 
office. The set can 
be removed from 
its carrying case 
and set up for 
operation in a 
very brief time. 


Charles Musser, builder of a radio broadcasting transmitter, 


RADIUM BOUGHT AT $50,000 
PER GRAM 


IX million crowns, or approximately 
$1,500,000 in American currency, has 
been collected in honor of the Jubilee of 
King Gustav of Sweden. Of this sum 
$300.000 was set aside for the purchase ot 
radium to be distributed among Swedish 
hospitals where it will be used in treating 
cancer and similar ailments. Fifty dollars 
a milligram, or $50,000 per gram was the 
price paid for the rare element, purchased 
through a Belgian dealer. This price is 
said to be the 
lowest ever paid 

for radium. 


is shown above with his set, 


which cost only $7 complete. 
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ENTER this M(EW USES 














A New York Senator has invented a detachable snow 
on rural eastern roads to keep the snow cleared and 


HAT popular old Mode! T Ford may be 
extinct so far as additional production is 
concerned but its glory will continue in- 
definitely in new form and on entirely differ- 
ent stamping grounds from those on which 
it was originally made to run. 
Science says there are hundreds of uses 


for an ordinary needle. Efficient practice 
demonstrates that there are as many if not 
more unusual uses for venerable “tin liz- 


zies” from Detroit after they have served 


Plow which is being used 
traffic moving. 
erate potato cutting and “eyeing” machines. 
It is a tedious task preparing potatoes for 
planting by hand. Growers have eliminat- 
ed this objectionable job from the schedule 
by blocking one rear wheel of the car, re- 
moving the tire from the other wheel, at- 
taching a pulley in its place and harnessing 
this spinning wheel as a source of belt 
power to operate home-made potato cutting 
machinery. One Ford yoked in this novel 
manner will do as much work per hour as 





worthily and well as passenger 
vehicles. 

Out in the rural districts where 
gasoline power is replacing hand 
labor activities wherever. possible, 
discarded Model T’s are serving 
more unique purposes than the 
multiplication table or the law of 
averages. In many measurable 
ways, an old Ford is proving an 
economical form of farm relief. 

In the potato raising districts 











from Maine to Florida and as far 
west as Idaho, growers are using 
their discarded motor cars to op- 
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Florida farmers drain their muckland by using a 2%4- 
inch centrifugal pump hooked 


to the propeller shaft 
of an old model T Tin Liz. 
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or Old Gords (Contest! 


Have you seen a Model T Ford in a new role? Send us a 
photo or description. If we can publish it we'll send you $10. 








pulleys or castings to function 
a line shaft installed as a per- 
manent fixture in barn or shop. 
This power can then be used 
for a variety of operations 
such as_ elevating corn and 
wheat from wagon to overhead 
bins, operating a small porta- 
ble saw for cutting stove wood 
or rough lumber, pumping 
water, grinding feed, macerai- 
ing hay and fodder or for run- 
ning a lathe, scroll saw o: 
other shop tools. 


Nebraska and Kansas grain 








A Los Angeles landscape gardener has mounted an 
emery wheel on his Ford to keep his tools clean and 


sharp 


20 men “eyeing” potatoes for planting by 
hand, 

Heavy hauling over the muckland fields 
of Indiana, Illinois, Michigan, Florida and 
other states is difficult with ordinary 
vehicles because the wheels soon become 
mired in the soft soil. Horses used in the 
cultivation of such fields have to wear large 
wooden shoes something like snow-shoes 
to prevent them from becoming bogged. 

Up in New England where improved 
highways abound and the annual snowfall 
is heavy, old Ford cars are being used in 
the winter-time battles against Boreas and 
resultant road-blocking blizzards. A New 
York state inventor has originated a light- 
weight practical snow plow which is mount- 
ed in front of the automobile. These 
mechanized shovelers are popular for keep- 
ing highways, byways and farm roads free 
of drifts and open to daily travel. 

Florida growers who specialize in the 
production of winter vegetables use home- 
spun irrigation systems with old Ford en- 
gines as the source of pumping power. 
There are a half dozen such outfits in the 
vicinity of Fort Lauderdale in Broward 
County, Florida. 

Some farmers or mechanics use aban- 
doned Fords equipped with the prerequisite 
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farmers use old Fords efficient- 
ly as power sources to run 
their grain elevators. In some 
ceases the chassis of the car 
is removed and only the engine and radia- 
tor are used. In other instances the run- 
ning gear with only the body removed 
employed. 














Up in Michigan this wind wagon was made 
from old Ford. parts. The prop used is an 
old 0X5 toothpick, 
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How to Build a Camp on Wheels 
By RAY F. KUNS 


HE first point to be given thought when 

considering building a car for touring 
and camping, is the size of the car or out- 
fit desired. Generally it is desired to sleep 
in the car. This may be done in two ways, 
either with the occupants lengthwise or 
crosswise of the car. 

Experience has shown that a car wide 
enough to permit a six-footer to sleep 
across it may be just a little too wide for 
convenience in handling on the road. The 
recommendation is to lay out the berth or 
berths lengthwise of the car. 

The general consideration given above 
indicates that a body of 10 to 12 feet in 
length is needed. If you will measure an; 
of the average touring cars, you will find 


Fig. 1. 
ed and lengthened to accommodate weight of 
touring body. 


Showing how rear frame is construct- 
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that this is considerably in excess of the 
touring car body length. It is a well known 
fact that too much weight may not be car- 
ried on the rear axle, especially if there is 
a great deal of overhang. It is doubtful 
whether any attempt should be made to 
build a special body on a passenger car 
chassis of less than 125” wheel base. A 
wheel base of from 140 to 150” is better. 

Under these circumstances, it is usually 
a good plan to take a medium priced car 
which is known to be in good condition 
mechanically, although perhaps a trifle ob- 
solete in body style, and cut and extend 
the frame.. In this way a wheel base may 
be secured which is even more satisfactory 
than that to be found in some of the heavi- 
er passenger cars. 

The type of body suggested is such that 
little, if any, extra weight will be the re- 
sult. The main idea in the construction of 
the special touring car body is to get as 
much room inside as is possible while keep- 
ing down the weight of the job to the point 
where speed and power need not be sac- 
rificed. The idea of building up any sort 
of a body on an under-powered chassis is 
not relished nor is it in keeping with tour- 
ing standards. In these days of high tour- 
ing speeds, a driver is in an embarrassing 
situation when he goes on the road with a 
car that is overloaded and under-powered. 
{ little thought given to body design, es- 


Modern Mechanics and 





Answering “The Call of the Wild” With Home-Built Touring Car 











A completed touring car built after the plans given in Mr. Kuns’ article is shown above in 
camp on the shore of a lake in Ontario. Note the boat on top of the sturdy roof and the 
convenient seat which can be removed from the car when desired. 


pecially to stream lining and weight, will 
give the owner a very great deal of pleasure 
both on the road and in camp. 

With the beautiful car bodies which one 
sees on every hand a home-built touring 
ear cannot have a lot of rough corners and 
the owner get his full satisfaction in use, 
but the mere thought of working out sheet 
metal panels for a body covering is enough 
to discourage the average amateur builder. 
Across “the pond” many bodies are built 
out of what is termed fabric construction. 
It is an ideal method for the use of the in- 
dividual builder. The plan is to set up the 
frame work of the car and work out in a 
rough way the curves and stream lining of 
the body so far as the frame is concerned. 
The next point is to select some square 
mesh wire of about 16 or 18 gauge, with 
14-inch mesh. It may be tacked over the 
frame and even worked over the curves 
nicely. Slight irregularities are of no par- 
ticular consequence as long as the general 
contour is secured. 

After the wire is on, the next step is to 
lay on it one or two layers of cheap cotton 
batting. Over this cotton batting will go 
the special body covering, which may be 
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secured in any shade or color desired. This 
is the material which the average amateur 
calls “imitation leather.” It appears on the 
market under a number of trade names. It 
can be purchased from the automobile top 
man or from the supply houses. Some very 
beautiful effects may be secured by giving 
thought to color harmonies. 

The reader, having gained a general idea 
of how to proceed with a job of this kind 
from the illustrations and descriptions pub- 
lished herewith, should give thought to the 








Fig. 2. This view shows the body framing 
almost completed. 
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the aligning wires on the side. 
This process is well illustrated 
in Figure 3. The section of 
the frame to be welded into 
the . opening thus provided 
should be cut from a frame of 
the same general construction. 
The junk man or the car- 
wrecking establishment usually 
has a number of these frames 
on hand, and will permit you 
to cut out several sections such 
as you will need for the price 
of the junk. Two such sec- 
tions appear at B and C in 
‘Figure 3. It will be noted that 
these have been cut out with 
a cross member riveted to 








Fig. 3. Here the passenger car frame is cut apart for 


them. They should be set up 


lengthening. B and C are pieces cut from an old frame as shown in Figure 4. Have 


ready for welding into place. 


selection of a chassis which is sturdy and 
has considerable life left in it. It should 
have a good strong frame, four-wheel 
brakes, balloon tires of ample cross-section 
and chassis units known for their reliabili- 
ty. Do not select a worn-out chassis from 
the junk-heap—the better the chassis, the 
better your touring car. 


Stretching Out Frame 


Having selected the car the chassis should 
be stripped. This means removing the body, 
fenders, running board, etc., to get right 
down to the frame. Having 


them clamped in position for 

the welding job. It may be 
that the ends of the cross member will not 
meet at the center. If they do not, simply 
cut a section of channel and weld it in posi- 
tion. 


You are now ready to invite the local oxy- 
acetylene welder around to your place some 
evening and have him weld the frame for 
you. A professional welder will do this job 
at a rate which is not excessive and will as- 
sure you a good job. The fact that you 
have provided him with sections of 
metal identical with that of the frame makes 
his job easy. 





decided on the length of wheel 
base desired,. preferably 140 
to 148 inches, the frame may 
be sawed in two at a central 
point. The next thing to do 
is to pull the two ends of the 
frame apart and measure the 
distance between the ends so 
as to secure the proper length 
of wheel base. 


For instance, if the original 
wheel base were 124 inches, 
you will pull the frame ends 
apart until there is 24 inches 
left between the newly cut 
ends. Run two wires along the 
edges of the frame and clamp 











on pieces of angle iron to sup- 


Fig. 4. All ready for welding. Note how the short pieces 


port the two sections of the are clamped in place until the welding operation is com- 
frame in line, measuring from pleted and they are a permanent part of the frame. 
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The Framework of Touring Car Body is Shown in This Blueprint 


ROOF CARLINS 


HEADLEDGE AND SIDEBOARD 
RABBETTED FOR ROOFING 


| 


CORNER CURVES ARE 
FRAMED THIS WAY 
\ 


The above blueprint shows the skeleton of the home built touring body. It is recommended 
that the design be followed closely as it combines great strength with light weight. 


The Propeller Shaft 

There is another chore which the welder 
will have to do for you; that is to provide 
you with a new propeller shaft. If you 
will remove the old propeller shaft and al- 
low him to take it to his shop, he will re- 
move the hollow tube from the universal 
joint flange and splined shaft and weld on 
to them a new tube which is just as much 
greater in length as was the section set 
into the frame. 

It is easier to stretch out a chassis with 
an exposed propeller shaft than a car hav- 
ing an enclosed propeller shaft. 

The brake mechanism has been disturbed 
more or less by cutting the car frame and 
installing the new section. As a rule all 
that is necessary is to provide one or two 
new brake rods or to have the welder stretch 
out the old ones a proper amount. At the 
rear of the car a steel section should be 
bolted on. This may be a piece of angle 
iron, as suggested in Figure 1 at A. This 
angle iron is 14”x2”x2” and runs back as 
far as the builder wishes, then across the 
car frame. The posts are hung to it at the 
rear by means of lag screws through the 
angle iron. 
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Starting The Body 


The first thing to do is to start with 
those parts which are already determined. 
Set the car level and block the frame in 
that position. Start with the hood line 
and the running board brackets. Select 
some good solid stock, such as oak, for the 
running boards and bolt them in position 
under or on the brackets, as desired. Next 
bolt on the front fenders and attach them 
to the running boards. You may now set 
up boards and clamp them in position for 
the forward end of the hood, as indicated 
at A in Figure 7. Just clamp these boards 
up in a temporary fashion, then support the 
hood in the position which it will assume, 
marking around it for the curves; after 
which the boards are removed, cut to the 
line, bolted or framed together and then 
bolted in permanent fashion to the side 
members of the car frame. Make certain to al- 
low these boards to extend down as far as 
the running board, whether they hit the 
running board or not. 

The stream line of the body is secured 
very largely through the position of the 
posts and the curvature of the outside of 
the post. If you will refer to the blueprint 
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Fig. 5. The meshwork of wire to which the 
fabric covering is mounted is here shown at- 
tached to the frame. 


you will note that the outside top of the 
post is straight and perpendicular, the in- 
side is straight but slopes inward and the 
lower outside of the post has a curve. This 
curve may be modified as you desire. Th> 
roof plan will give you an idea of the cur- 
vature of the sides. The posts should be 
made about 1!4” thick and about 314” 
wide at.the center. Lay out a pattern for 
the posts (most of which are very similar) 
and saw several of them to this form. Set 
these up at the position which will corre- 


spond to B in Figure 7, one on either side, 


and brace them in this position. You may 
now proceed with framing up the wind- 
shield and the hood structure. 


The amateur should make no mistake in 
selecting his wood. Strange as it may seem, 
there may be a variation of 1,000 pounds 
weight in a body of this size, owing to the 
selection of materials only. For instance, 
oak weighs approximately twice as much 
as spruce. Spruce is ideal for the job ow- 
ing to the fact that it is strong and tough. 
Oak is ideal, of course, except 


for its 





Fig. 7. Front quarter view of the body frame. 
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weight. Ash is a very good wood for body 
work. Figure the weight of all materials 
added to the body and remember at all 
times that it is worth while to save every 
pound possible. 

Having the hood and windshield lines 
framed up and well braced, the next point 
of attack is the rear posts—those forming 
the support for the rear window and the 
trunk. These may be cut, plumbed and 
bolted in position. The next thing to do is 
to run in the plate rails at the top. First 
lay on the one running across the rear and 
then lay on the two at the sides. These 
may be marked and worked to proper 
curvature, after which they are anchored in 
place. The next thing to do is to proceed 
with the setting of all other posts, starting 
with the door posts, at A, Figure 2, and 
proceeding toward the rear on each side. 
It will be noted that there are a number of 
other posts showing in Figure 5, at the cor- 
ner. These posts are made from white pine, 








Fig. 6. Method of framing in rafters or roof 
bows. 


spruce or other very light lumber and are 
set in merely to give the form of the body. 
An alternate method of securing the curva- 
ture at the rear quarter consists of running 
several curved slats in a horizontal direc- 
tion. This method was used to give shelf 
room if cupboards were built into thes- 
corners later. In framing in the windows 
and the rafters, the rafters are placed one 
foot on centers and are made from 7%” 
stock and vary from 114” in width at the 
outer end to 2” in width at the center. Fig- 
ure 6 shows how these rafters are fitted in- 
to the plate rail. The plate rail is in real- 
ity a double rail, a dummy section being 
laid in on top of the main rail. 





The second part of this article will 
appear in the May issue. In it Mr. Kuns 
explains how the fabric is applied to the 
body frame, and how the interior ar- 
rangements are planned. 

Modern 
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Small Lever Opens Top of Convertible Sedan 


NGLISH motorists driving the latest type of automobile need 
only turn a small lever beside the driver’s seat and the family 
sedan will be converted into a semi-open car. The photo shows 
how the lever installation is made and how it can 
easily be operated by the driver. A chain 
and lever device transmits the power of 
the lever to the leather top of the sedan. 
Two small rollers carry the leather portion 
toward the rear of the car and leave the 

car roof completely open. 

The most valuable feature of this new 
convertible sedan is the fact that it can be 
either a tightly closed car, for winter use 
or completely open for the summer days. 


TRY CROSS-CHANNEL TAXI 
N AIRPLANE taxi service across the 
English channel, as distinguished from 

the regular cross-channel flying service, is 

being tried between Calais and Dover by 

a French company. Small four-seater 

planes are used. The price is $12 a seat. 

Reservations are obtainable at the offices 

on either side of the channel, or at any 

travel agency. 


METAL CULVERTS MAKE UNIQUE GARAGE 


OVERNMENT officials recently found remainder on piling about four feet high, 

a novel use for some old metal culvert an excellent automobile garage was built 
pipes that had accumulated at one of the for the cars and trucks belonging to the 
Federal Reservations. By cutting out a_ post. These stalls are large enofigh for big 
portion of the culvert and mounting the army transport trucks. 














Garage shelters made from old metal culverts have been erected by government officials to save 
garage building expense. 
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argest American Liner Launched 


S. S. Virginia Enters Pacific Tourist Service 








The saloon of the Vir- 
ginia, largest vessel 
ever built in America, 
is shown at the left. 








ISTER ship of the S. S. California, the 
S Virginia pictured below has just been 
launched and has successfully gone through 
rigid trials in Eastern waters. 

The new ship is to be used in the Pana- 
ma canal coast to coast service, and is 
electrically driven. Turbo generators drive 
large electric propelling motors. Controls 
may therefore be effected from the bridge 
electrically. 


Equipped as it is with the latest in mod- 
ern navigating service, the Virginia is one 
of the safest of modern ocean going pas- 
senger vessels. Non-fouling life boat 
launching devices are included. 


The ship is capable of making 17 knots, 
and completes the New York to California 
trip in less than two weeks. 














The S. S. Virginia, oil burning, turbo electric drive, is capable of a sustained speed of 17 knots. 
Partially enclosed promenade deck gives comfort in all kinds of weather. 
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Air Freight Insured for $1,000,000 


AID to be the first piece of trans-Atlantic air freight 
S in history, the miniature model air purifier, shown 
at the left in the hands of Joan Crawford, film star. has 
been insured by officials of a motion picture company 


SEARCHLIGHTS DRESS UP 
HOLLYWOOD 
OLLYWOOD, home of the movies, be- 


lieves in looking its best at all times. 


The photo below shows a novel night view 
of Hollywood in which a number of search- 
lights are sweeping across the dark sky of 
the main street to liven up a recent civic 
celebration. 


for $1.000.000. Of course. the model did 
not cost anywhere near this amount, but 
has been insured for that sum because of 
its historic importance. It was carried by 
the airplane Bremen, which still holds the 
record as being the only airplane to sue- 
cessfully cross the North Atlantic from 


east to west. 


PLANES WITH QUARTER- 
MILE WINGS PREDICTED 


HE flying boat of the not distant future 

will be a monoplane with a wing spread 
of a quarter mile, with engines powerful 
enough for an ocean liner, and as luxur- 
iously equipped as the finest ocean grey- 
hounds. A speed of 100 miles an hour 
will be maintained, cutting the time re- 
quired in crossing the Atlantic to about 
one day, as compared with the 7 days now 
needed by the average steamship. 

These predictions were made recently by 
Clyde V. Cessna, a well known airplane 
engineer who has been building planes for 
18 years. He asserts that these giant sea- 
planes are an inevitable development of the 
future. 














Searchlights cutting across the night sky formed an arresting background for a celebration 
recently staged at Hollywood, home of the movies. 
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ARTER of ne’ Red 


by 


DGAR RICE BURROUGHS, Author of “Tarzan” 


Mars, the red planet, is the scene of this latest master- 
piece from the charmed pen of Edgar Rice Burroughs. 
In this astonishing new serial of weird adventure, 
John Carter braves incredible dangers to breathe new 
life into the dying world of Mars. Begin the story now! 


Y NAME is John Carter; I am better 
M known as Captain Jack Carter, of 

Virginia. At the close of the Civil 
War I found myself possessed of several 
hundred thousand dollars (Confederate) 
and a captain’s commission in the cavalry 
arm of an army which no longer existed; 
the servant of a state which had vanished 
with the hopes of the South. Masterless, 
penniless, and with my only means of live- 


Copyright, 1929, by Edgar Rice Burroughs, Ine. 


lihood, fighting, gone, I determined to work 
my way to the southwest and attempt to 
retrieve my fallen fortunes in a search 
for gold. 

I spent nearly a year prospecting in com- 
pany with another Confederate officer, Cap- 
tain James K. Powell of Richmond. We 
were extremely fortunate, for late in the 
winter of 1865, after many hardships and 
privations, we located the most remarkable 
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dreams had ever pictured. 

As our equipment was crude in the ex- 
treme we decided that one of us must re- 
turn to civilization, purchase the neces- 
sary machinery and return with a sufficient 
force of men properly to work the mine. 

On March 3, 1866, Powell and I packed 
his provisions on two of our burros, and 
bidding me good-bye, he mounted his horse, 
and started down the mountainside toward 
the valley, across which led the first stage 
of his journey. 

Some half hour later I happened to 
glance casually across the valley and was 
much surprised to note three little dots in 
about the same place I had last seen my 
friend and his two pack animals. I am not 
given to needless worrying, but the more 
I tried to convince myself that all was well 
with Powell, and that the dots I had seen 
on his trail were antelope or wild horses, 
the less I was able to assure myself. 

Finally I could endure the suspense no 
longer, and, arming myself with my two 
Colt revolvers and a carbine, I strapped two 
belts of cartridges about me and catching 
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The foremost vessel swung broad- 
side toward us, returning the ter- 
rific volley which the green Mar- 
tian warriors fired from the win- 
dows of the buildings. 


saddle horse, started down the trail 
taken by Powell in the morning. 

As soon as I reached comparatively level 
ground I urged my mount into a canter and 
continued this, where the going permitted, 
until, close upon dusk, I discovered the 
point where other tracks joined those of 


Powell. They were the tracks of unshod 
ponies, three of them, and the ponies had 
been galloping. 

I was positive now that the trailers were 
Apaches and that they wished to capture 
Pewell alive for the fiendish pleasure of 
the torture, so I urged my horse onward at 
a most dangerous pace, hoping against hope 
that I would catch up with the red rascals 
before they attacked him. 

Further speculation was suddenly cut 
short by the faint report of two shots far 
ahead of me. I knew that Powell would 
need me now if ever, and I instantly urged 
my horse to his topmost speed up the nar- 
row and difficult mountain trail. 

I had forged ahead for perhaps a mile 
or more without hearing further sounds, 
when the trail suddenly debouched onto a 
small, open plateau near the summit of the 
pass. I had passed through a narrow, over- 
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hanging gorge just before entering suddenly 
upon this table land, and the sight which 
met my eyes filled me with consternation. 


Pursued by Apaches 


HE little stretch of level land was white 

with Indian tepees, and there were prob- 
ably half a thousand red warriors cluster- 
ed around some object near the center of 
the camp. 

In this instance I was, of course, positive 
that Powell was the center of attraction, 
but whether I thought or acted first I do 
not know, but within an instant from the 
moment the scene broke upon my view I 
had whipped out my revolvers and was 
charging down upon the entire army of 
warriors, shooting rapidly, and whooping 
at the top of my lungs. Single handed, I 
could not have pursued better tactics, for 
the red men, convinced by sudden surprise 
that not less than a regiment of regulars 
was upon them, turned and fled in every 
direction for their bows, arrows, and rifles. 

The view which their hurried routing 
disclosed filled me with apprehension and 
with rage. Under the clear rays of the 


Arizona moon lay Powell, his body fairly 


bristling with the hostile arrows of the 
braves. Riding close to him I reached down 
from the saddle, and grasping his cartridge 
belt drew him up across the withers of my 
mount. 

The Indians had by this time discovered 
that I was alone and I was pursued with im- 
precations, arrows, and rifle balls. The fact 
that it is difficult to aim anything but im- 
precations accurately by moonlight, that 
they were upset by the sudden and unex- 
pected manner of my advent, and that I 
was a rather rapidly moving target saved 
me from the various deadly projectiles of 
the enemy and permitted me to reach the 
shadows of the surrounding peaks before 
an orderly pursuit could be organized. 

I had gone but a short distance further 
when what seemed to be an excellent trail 
opened up around the face of a high cliff. 
The trail was level and quite broad and led 
upward and in the general direction I wish- 
ed to go. 

I had followed this trail for perhaps a 
hundred yards when a sharp turn to the 
right brought me to the mouth of a large 
cave. The opening was about four feet in 
height and three to four feet wide, and at 
this opening the trail ended. 
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Dismounting, I laid Powell upon the 
ground, but the most painstaking examina- 
tion failed to reveal the faintest spark of 


life. 


Leaving Powell’s body where it lay on 
the ledge I crept into the cave to reconnoit- 
er. I found a large chamber, possibly a 
hundred feet in diameter and thirty or 
forty feet in height; a smooth and well- 
worn floor, and many other evidences that 
the cave had, at some remote period, been 
inhabited. 


As I was continuing my examination | 
commenced to feel a pleasant drowsiness 
creeping over me which I attributed to the 
fatigue of my long and strenuous ride, and 
the reaction from the excitement of the fight 
and the pursuit. 


I Leave the Earth 
A SENSE of delicious dreaminess over- 


came me, my muscles relaxed, and | 
was on the point of giving way to my de- 
sire to sleep when the sound of approaching 
horses reached my ears. I attempted to 
spring to my feet but was horrified to dis- 
cover that my muscles refused to respond 
to my will. I was now thoroughly awake, 
but as unable to move a muscle as though 
turned to stone. I lay facing the opening 
of the cave and where I could see the short 
stretch of trail which lay between the cave 
and the turn of the cliff around which the 
trail led. 

Until possibly midnight all was silence, 
the silence of the dead; then, suddenly, an 
awful moan broke upon my startled ears, 
and there came again from the black shad- 
ows the sound of a moving thing, and a 
faint rustling as of dead leaves. The shock 
to my already overstrained nervous sys- 
tem was terrible in the extreme, and with a 
superhuman effort I strove to break my aw- 
ful bonds. It was an effort of the mind, of 
the will, of the nerves; not muscular, for 
I could not move even so much as my little 
finger, but none the less mighty for all that. 
And then something gave, there was a mo- 
mentary feeling of nausea, a sharp click as 
of the snapping of a steel wire, and I stood 
with my back against the wall of the cave. 

And then the moonlight flooded the cave, 
and there before me lay my own body as 
it had been lying all these hours, with the 
eyes staring toward the open ledge and the 
hands resting limply upon the ground. 
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The transition had been so sudden and so 
unexpected that it left me for a moment 
forgetful of aught else than my strange 
metamorphosis. My first thought was, is 
this then death! Have I indeed passed over 
forever into that other life! But I could 
not well believe this, as I could feel my 
heart pounding against my ribs from the 
exertion of my efforts to release myself 
from the anaesthesis which had held me. 

Unable longer to resist the temptation to 
escape this horrible place I leaped quickly 
through the opening into the starlight of 
a clear Arizona night. The crisp, fresh 
mountain air outside the cave acted as an 
immediate tonic and I felt new life and new 
courage coursing through me. Pausing up- 
on the brink of. the ledge I upbraided my- 
self for what now seemed to me wholly un- 
warranted apprehension. 

As I stood thus meditating, I turned my 
gaze from the landscape to the heavens 
where the myriad stars formed a gorgeous 
and fitting canopy for the wonders of the 
earthly scene. My attention was quickly 
riveted by a large red star close to the dis- 
tant horizon. As I gazed upon it I felt a 
spell of overpowering fascination—it was 
Mars, the god of war, and for me, the fight- 
ing man, it had always held the power of 
irresistible enchantment. As I gazed at it 
on that far-gone night it seemed to call 
across the unthinkable void, to lure me to 
it, to draw me as the lodestone attracts a 
particle of iron. 

My longing was beyond the power of op- 
position; I closed my eyes, stretched out my 
arms toward the god of my vocation and 
felt myself drawn with the suddenness of 
thought through the trackless immensity of 
space. There was an instant of extreme cold 
and utter darkness. 


The World of Mars 


OPENED my eyes upon a strange and 

weird landscape. I knew that I was on 
Mars; not once did I question either my 
sanity or my wakefulness. My inner con- 
sciousness told me as plainly that I was 
upon Mars as your conscious mind tells you 
that you are upon Earth. 

I found myself lying prone upon a bed 
of yellowish, moss-like vegetation which 
stretched around me in all directions for 
interminable miles. 

It was midday, the sun was shining full 
upon me and the heat of it was rather in- 
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tense upon my naked body, yet no greater 
than would have been true under similar 
conditions on an Arizona desert. Here and 
there were slight outcroppings of quartz- 
bearing rock which glistened in the sun- 
light; and a little to my left, perhaps a 
hundred yards, appeared a low, walled en- 
closure about four feet in height. 

Springing to my feet I received my first 
Martian surprise, for the effort, which on 
Earth would have brought me standing up- 
right, carried me into the Martian air to the 
height of about three yards. 

Instead of progressing in a sane and dig- 
nified manner, my attempts to walk resulted 
in a variety of hops which took me clear of 
the ground a couple of feet at each step 
and landed me sprawling upon my face or 
back at the end of each second or third 
hop. 

I was determined, however, to explore the 
low structure which was the only evidence 
of habitation in sight, and so I hit upon the 
unique plan of reverting to first principles 
in locomotion, creeping. I did fairly well 
at this and in a few moments had reached 
the low, encircling wall of the enclosure. 

There appeared to be no doors or win- 
dows upon the side nearest me, but as the 
wall was but about four feet high I cautious- 
ly gained my feet and peered over the top 
upon the strangest sight it had ever been 
given me to see. 

The roof of the enclosure was of solid 
glass about four or five inches in thickness, 
and beneath this were several hundred large 
eggs, perfectly round and snowy white. 

Five or six had already hatched and the 
grotesque caricatures which sat blinking in 
the sunlight were enough to cause me to 
doubt my sanity. They seemed mostly 
head, with little scrawny bodies, long necks 
and six legs, or, as I afterwards learn- 
ed, two legs and two arms, with an inter- 
mediary pair of limbs which could be used 
at will either as arms or legs. Their eyes 
were set at the extreme sides of their heads 
a trifle above the center and protruded in 
such a manner that they could be directed 
either forward or back and also independ- 
ently of each other, thus permitting this 
queer animal to look in any direction, or 
in two directions at once, without the neces- 
sity of turning the head. 

Most of these details I noted later, for I 
was given but little time to speculate on the 
wonders of my new discovery. I had seen 
that the eggs were in the process of hatch- 
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ing, and as I stood watching the hideous lit- 
tle monsters break from their shells I fail- 
ed to note the approach of a score of full- 
grown Martians from behind me. 

On such a little thing my life hung that 
I often marvel that I escaped so easily. Had 
not the rifle of the leader of the party swung 
from its fastenings beside his saddle in such 
a way as to strike against the butt of his 
great metal shod spear I should have snuff- 
ed out without ever knowing that death was 
near me. But the little sound caused me 
to turn, and there upon me, not ten feet 
from my breast, was the point of that huge 
spear, a spear forty feet long, tipped with 
gleaming metal, and held low at the side 
of a mounted replica of the little devils I 
had been watching. 

But how puny and harmless they now 
looked beside this huge and terrific incarna- 
tion of hate, of vengeance and of death. The 
man himself, for such I may call him, was 
fully fifteen feet in height and, on earth, 
would have weighed some four hundred 
pounds. 

Unarmed and naked as I was, the first 
law of nature manifested itself in the only 
possible solution of my immediate problem, 
and that was to get out of the vicinity of 
the point of the charging spear. Consequent- 
ly I gave a very earthly and at the same 
time superhuman leap to reach the top of 
the Martian incubator, for such I had de- 
termined it must be. 

My effort was crowned with a success 
which appalled me no less than it seemed to 
surprise the Martian warriors, for it car- 
ried me fully thirty feet into the air and 
landed me a hundred feet from my pursu- 
ers and on the opposite side of the enclos- 
ure. 


The Green Men 
ALIGHTED upon the soft moss easily 


and without mishap, and turning saw my 
enemies lined up along the further wall. 
They were conversing together in low tones, 
and gesticulating and pointing toward me. 
Their discovery that I had not harmed the 
little Martians, and that I was unarmed, 
must have caused them to look upon me 
with less ferocity; but, as I was to learn 
later, the thing which weighed most in my 
favor was my exhibition of hurdling. 

While the Martians are immense, their 
bones are very large and they are muscled 
only in proportion to the gravitation which 
they must overcome. My feat then was as 


120 


marvelous upon Mars as it would have been 
upon Earth, and from desiring to annihilate 
me they suddenly looked upon me as a 
wonderful discovery to be captured and ex- 
hibited among their fellows. 

They carried rifles of a white metal 
stocked with wood, which I learned later 
was a very light and intensely hard growth 
much prized on Mars, and entirely unknown 
to us denizens of Earth. The weight of 
these rifles is comparatively little, and with 
the small caliber, explosive, radium pro- 
jectiles which they use, and the great length 
of the barrel, they are deadly in the ex- 
treme and at ranges which would be un- 
thinkable on Earth. 

The Martians, after conversing for a short 
time, turned and rode away in the direction 
from which they had come, leaving one of 
their number alone by the enclosure. When 
they had covered perhaps two hundred 
yards they halted, and turning their mounts 
toward us sat watching the warrior by the 
enclosure. 

He was the one whose spear had so nearly 
transfixed me, and was evidently the leader 
of the band. When his force had come to 
a halt he dismounted, threw down his spear 
and small arms, and came around the end 
of the incubator toward me, entirely un- 
armed and as naked as I, except for the 
ornaments strapped upon his head, limbs, 
and breast. 

When he was within about fifty feet of me 
he unclasped.an enormous metal armlet, 
and holding it toward me in the open palm 
of his hand, addressed me in a clear, reso- 
nant voice, but in a language, it is needless 
to say, I could not understand. 

Stretching my hand toward him, I ad- 
vanced and took the armlet from his open 
palm, clasping it about my arm above the 
elbow; smiled at him and stood waiting. 
His wide mouth spread into an answering 
smile, and locking one of his intermediary 
arms in mine we turned and walked back 
toward his mount. 

He exchanged a few words with his men. 
motioned to me that I would ride behind 
one of them, and then mounted his own 
animal. The fellow designated reached 
down two or three hands and lifted me up 
behind him on the glossy back of his mount, 
where I hung on as best I could by the belts 
and straps which held the Martian’s weap- 
ons and ornaments. 


The entire cavalcade then turned and 
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galloped away toward the range of hills in 
the distance. 


The Ancient City 
E HAD gone perhaps ten miles when 


the ground began to rise very rapidly. 
We were, as I was later to learn, nearing 
the edge of one of Mars’ long dead seas, 
in the bottom of which my encounter with 
the Martians had taken place. 


In a short time we gained the foot of the 
mountains, and after traversing a narrow 
gorge came to an open valley, at the far ex- 
tremity of which was a low tableland upon 
which I beheld an enormous city. Toward 
this we galloped, entering it by what ap- 
peared to be a ruined roadway leading out 
from the city. 

Upon closer observation I saw as we pass- 
ed them that the buildings were deserted, 
and while not greatly decayed had the ap- 
pearance of not having been tenanted for 
years, possibly for ages. Toward the center 
of the city was a large plaza, and upon this 
and in the buildings immediately surround- 
ing it were camped some nine or ten hun- 
dred creatures of the same breed as my cap- 
tors. 

With the exception of their ornaments 
all were naked. The women varied in ap- 
pearance but little from the men. Their 
bodies were smaller and lighter in color, 
and their fingers and toes bore the rudi- 
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Her eyes opened in astonishment and 

she made a little sign . . then the 

look of hope faded into one of dejec- 

tion, mingled with utter loathing and 
contempt. 


ments of nails, which were entirely lack- 
ing among the males. The adult females 
ranged in height from ten to twelve feet. 

As we neared the plaza and my presence 
was discovered we were immediately sur- 
rounded by hundreds of the creatures who 
seemed anxious to pluck me from my seat 
behind my guard. A word from the lead- 
er of the party stilled their clamor, and 
we proceeded at a trot across the plaza to 
the entrance of as magnificent an edifice as 
mortal eye has rested upon. 


The building was low, but covered an 
enormous area. It was constructed of 
gleaming white marble inlaid with gold 
and brilliant stones which sparkled and 
scintillated in the sunlight. The main en- 
trance was some hundred feet in width and 
projected from the building proper to form 
a huge canopy above the entrance hall. 
There was no stairway, but a gentle incline 
to the first floor of the building opened in- 
to an enormous chamber encircled by gal- 
leries. 

On the floor of this chamber, which was 
dotted with highly carved wooden desks and 
chairs, were assembled about forty or fifty 
male Martians around the steps of a ros- 
trum. On the platform proper squatted 
an enormous warrior heavily loaded with 
metal ornaments, gay-colored feathers and 
beautifully wrought leather trappings in- 
geniously set with precious stones. 
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Our party had halted at the entrance to 
the building, and at a sign from the leader 
I had been lowered to the ground. Again 
locking his arm in mine, we had proceeded 
into the audience chamber. There were 
few formalities observed in approaching the 
Martian chieftain. My captor merely strode 
up to the rostrum, the others making way 
for him as he advanced. The chieftain rose 
to his feet and uttered the name of my es- 
cort who, in turn, halted and repeated the 
name of the ruler followed by his title. 

My captor, whose name was Tars Tarkas, 
was virtually the vice-chieftain of the com- 
munity, and a man of great ability as a 
statesman and warrior. He evidently ex- 
plained briefly the incidents connected with 
his expedition, including my capture, and 
when he had concluded the chieftain ad- 
dressed me at some length. 

Jumping Jack! 

REPLIED in our good old English 

tongue merely to convince him that 
neither of us could understand the other; 
but I noticed that when I smiled slightly on 
concluding, he did likewise. 

The assembled warriors and chieftains 
examined me closely, feeling my muscles 
and the texture of my skin. The principal 
chieftain then evidently signified a desire 
to see me perform, and, motioning me to 
follow, he started with Tars Tarkas for the 
open plaza. 

I did not, of course, know the reason for 
which we had come to the open, but I was 
not long in being enlightened. They first 
repeated the word “sak” a number of times, 
and then Tars Tarkas made several jumps, 
repeating the same word before each leap; 
then, turning to me, he said, “sak!” I saw 
what they were after, and gathering myself 
together I “sakked” with such marvelous 
success that I cleared a good hundred and 
fifty feet; nor did I, this time, lose my 
equilibrium, but landed squarely upon my 
feet without falling. 

My exhibition had been witnessed by sev- 
eral hundred lesser Martians, and they im- 
mediately broke into demands for a repe- 
tition, which the chieftain then ordered me 
to make; but I was both hungry and thirsty, 
and determined on the spot that my only 
method of salvation was to demand the con- 
sideration from these creatures which they 
evidently would not voluntarily accord. I 
therefore ignored the repeated commands 
to “sak,” and each time they were made | 
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motioned to my mouth and rubbed my 
stomach. 

Tars Tarkas and the chief exchanged a 
few words, and the former, calling to a 
young female among the throng, gave her 
some instructions and motioned me to ac- 
company her. I grasped her proffered arm 
and together we crossed the plaza toward 
a large building on the far side. 

My fair companion was about eight feet 
tall, having just arrived at maturity. Her 
name, as I afterward learned, was Sola, and 
she belonged to the retinue of Tars Tarkas. 
She conducted me to a spacious chamber in 
one of the buildings fronting on the plaza, 
and which, from the litter of silks and furs 
upon the floor, I took to be the sleeping 
quarters of several of the natives. 

Sola motioned me to be seated upon a 
pile of silks near the center of the room, 
and, turning, made a peculiar hissing sound, 
as though signaling to some one in an ad- 
joining room. In response to her call I 
obtained my first sight of a new Martian 
wonder. It waddled in on its ten short 
legs, and squatted down before the girl like 
an obedient puppy. The thing was about 
the size of a Shetland pony, but its head 
bore a slight resemblance to that of a frog, 
except that the jaws were equipped with 
three rows of long, sharp tusks. 


The White Apes 
OLA stared into the brute’s wicked-look- 


ing eyes, muttered a word or two of 
command, pointed to me, and left the cham- 
ber. I could not but wonder what this fe- 
rocious-looking monstrosity might do when 
left alone in such close proximity to such a 
relatively tender morsel of meat; but my 
fears were groundless, as the beast, after 
surveying me intently for a moment, crossed 
the room to the only exit which led to the 
street, and lay down full length across the 
threshold. 

After a while, Sola returned bearing both 
food and drink. These she placed on the 
floor beside me, and seating herself a short 
way off regarded me intently. The food 
consisted of about a pound of some solid 
substance of the consistency of cheese and 
almost tasteless, while the liquid was ap- 
parently milk. 

After I had eaten, I slept, nor did I 
awaken until daylight. The other occupants 
of the room, five in number, were all fe- 
males, and they were still sleeping, piled 
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high with a motley array of silks and furs. 
Across the threshold lay stretched the sleep- 
less guardian brute, just as I had last seen 
him on the preceding day; apparently he 
had not moved a muscle: his eyes were fair- 
ly glued upon me, and I fell to wondering 
just what might befall me should I endeavor 
to escape. 

I have ever been prone to seek adventure 
and to investigate and experiment where 
wiser men would have left well enough 
alone. It therefore now occurred to me that 
the surest way of learning the exact attitude 
of this beast toward me would be to attempt 
to leave the room. 

Slowly and carefully, therefore, I gained 
my feet, only to see that my watcher did the 
same; cautiously I advanced toward him, 
finding that by moving with a shuffling gait 
I could retain my balance as well as make 
reasonably rapid progress. As I neared the 
brute he backed cautiously away from me, 
and when I reached the open he moved to 
one side to let me pass. He then fell in be- 
hind me and followed about ten paces in 
my rear as I made my way along the desert- 
ed street: 

Evidently his mission was to protect me 
only, I thought, but when we reached the 


edge of the city he suddenly sprang before 
me, uttering strange sounds and baring his 


ugly and ferocious tusks. Thinking to have 
some amusement at his expense, I rushed 
toward him, and when almost upon him 
sprang into the air, alighting far beyond 
him and away from the city. He wheeled 
instantly and charged me with the most 
appalling speed I had ever beheld. 

I quickly saw that I would have difficulty 
in escaping the fangs of the beast on a 
straightaway course, and so I met his charge 
by doubling in my tracks and leaping over 
him as he was almost upon me. This ma- 
neuver gave me a considerable advantage, 
and I was able to reach the city quite a bit 
ahead of him, and as he came tearing after 
me I jumped for a window about thirty feet 
from the ground in the face of one of the 
buildings overlooking the valley. 

Grasping the sill I pulled myself up to a 
sitting posture without looking into the 
building, and gazed down at the baffled an- 
imal beneath me. My exultation was short- 
lived, however, for scarcely had I gained a 
secure seat upon the sill than a huge hand 
grasped me by the neck from behind and 
dragged me violently into the room. Here 
I was thrown upon my back, and beheld 
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standing over me a colossal ape-like crea- 
ture, white and hairless except for an 
enormous shock of bristly hair upon its 


head. 


Battle of the Brutes 
HE thine 


g, which more nearly resembled 

our earthly men than it did the Martians 

I had seen, held me pinioned to the ground 

with one huge foot, while it jabbered and 

gesticulated at some answering creature be- 

hind me. This other, which was evidently 

its mate, soon came toward us, bearing a 

mighty stone cudgel with which it evident- 
ly intended to brain me. 

The cudgel was swinging in the are which 
ended upon my upturned face when a bolt 
of myriad-legged horror hurled _ itself 
through the doorway full upon the breast 
of my executioner. With a shriek of fear 
the ape which held me leaped through the 
open window, but its mate closed in a ter- 
rific death struggle with my __preserver, 
which was nothing less than my faithful 
watch-thing; I cannot bring myself to call 
so hideous a creature a dog. 

As quickly as possible I gained my feet 
and backing against the wall I witnessed 
such a battle as it is vouchsafed few beings 
to see. My beast had an advantage in his 
first hold, having sunk his mighty fangs far 
into the breast of his adversary; but the 
great arms and paws of the ape, backed by 
muscles far transcending those of the Mar- 
tian men I had seen, had locked the throat 
of my guardian and slowly were choking 
out his life. 

Suddenly I came to myself and, with that 
strange instinct which seems ever to prompt 
me to my duty, I seized the cudgel, which 
had fallen to the floor at the commencement 
of the battle, and swinging it with all the 
power of my earthly arms I crashed it full 
upon the head of the ape, crushing his 
skull as though it had been an egg shell. 

Scarcely had the blow descended when I 
was confronted with a new danger. The 
ape’s mate, recovered from its first shock 
of terror, had returned to the scene of the 
encounter by way of the interior of the 
building. 

I had turned to make for the window, but 
my eyes alighting on the form of my erst- 
while guardian threw all thoughts of flight 
to the four winds. He lay gasping upon the 
floor of the chamber, his great eyes fastened 
upon me in what seemed a pitiful appeal 
for protection. 
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Without more ado, therefore, I turned to 
meet the charge of the infuriated bull ape. 
I had recourse to earthly tactics, and swing- 
ing my right fist full upon the point of his 
chin I followed it with a smashing left to 
the pit of his stomach. The effect was 
marvelous, for, as I lightly side-stepped, 
after delivering the second blow, he reeled 
and fell upon the floor doubled up with 
pain and gasping for wind. Leaping over 
his prostrate body, I seized the cudgel and 
finished the monster before he could regain 
his feet. 

As I delivered the blow a low laugh rang 
out behind me, and, turning, I beheld Tars 
Tarkas, Sola, and three or four warriors 
standing in the doorway of the chamber. As 
my eyes met theirs I was, for the second 
time, the recipient of their zealously guard- 
ed applause. 

My absence had been noted by Sola on 
her awakening, and she had quickly inform- 
ed Tars Tarkas, who had set out immediate- 
ly with a handful of warriors to search for 
me. As they had approached the limits of 
the city they had witnessed the actions of 
the bull ape as he bolted into the building, 
frothing with rage. 


They had followed immediately behind 
him, thinking it barely possible that his ac- 
tions might prove a clew to my whereabouts, 
and had witnessed my short but decisive 
battle with him. 


Tars Tarkas and the other warriors were 
standing over the now rapidly reviving brute 
which had saved my life, and whose life I, 
in turn, had rescued. There seemed some- 
thing menacing in their attitude toward my 
beast, and I hesitated to leave until I had 
learned the outcome. It was well I did so, 
for the warrior drew an evil-looking pistol 
from its holster and was on the point of 

utting an end to the creature when I sprang 
werd and struck up his arm. 


I then knelt down beside the fearsome 
looking thing, and raising it to its feet, mo- 
tioned for it to follow me. 


I had at least two friends on Mars; a 
young woman who watched over me with 
motherly solicitude, and a dumb brute 
iwhich, as I later came to know, held in its 
poor ugly carcass more love, more loyalty, 
more gratitude than could have been found 
in the entire five million green Martians 
who rove the deserted cities and dead sea 
bottoms of Mars. 
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Opening the Incubators 


FTER a breakfast, which was an exact 

replica of the meal of the preceding 
day and an index of practically every meal 
which followed while I was with the green 
men of Mars, Sola escorted me to the plaza, 
where I found the entire community en- 
gaged in watching or helping at the harness- 
ing of huge mastodonian animals to great 
three-wheeled chariots. There were about 
two hundred and fifty of these vehicles, 
each drawn by a single animal, any one of 
which, from their appearance, might easily 
have drawn the entire wagon train when 
fully loaded. 

As the cavalcade took up the line of 
march in single file, Sola dragged me into 
an empty chariot and we proceeded with 
the procession toward the point by which I 
had entered the city the day before. 

Every one but myself—men, women, and 
children—were heavily armed, and at the 
tail of each chariot trotted a Martian hound, 
my own beast following closely behind 
ours; in fact, the faithful creature never 
left me voluntarily during the entire ten 
years I spent on Mars. Our way led out 
across the little valley before the city, 
through the hills, and down into the dead 
sea bottom which I had traversed on my 
journey from the incubator to the plaza. 
The incubator, as it proved, was the termi- 
nal point of our journey this day. 

On reaching it the chariots were parked 
with military precision on the four sides 
of the enclosure, and half a score of war- 
riors, headed by the enormous chieftain, and 
including Tars Tarkas and several other 
lesser chiefs, dismounted and advanced to- 
ward it. I could see Tars Tarkas explain- 
ing something to the principal chieftain, 
whose name, by the way, was, as nearly as 
I can translate it into English, Lorquas 
Ptomel, Jed; jed being his title. 

Lorquas Ptomel grunted something at me, 
and turning to his warriors gave a few 
words of command relative to the incuba- 
tor. They paid no further attention to me 
and I was thus permitted to remain close 
and watch their operations, which consist- 
ed in breaking an opening in the wall of 
the incubator large enough to permit of the 
exit of the young Martians. 

On either side of this opening the women 
and the younger Martians, both male and 
female, formed two solid walls leading out 
through the chariots and quite away into 
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the plain beyond. Between these walls the 
little Martians scampered, wild as deer; 
being permitted to run the full length of the 
aisle, where they were captured one at a 
time by the women and older children. 

The work of rearing young, green Mar- 
tians consists solely in teaching them to talk, 
and to use the weapons of warfare with 
which they are loaded down from the very 
first year of their lives. Coming from eggs 
in which they have lain for five years, the 
period of incubation, they step forth into 
the world perfectly devcloped except in 
size. 

Sola’s duties were now doubled, as she 
was compelled to care for the young 
Martians as well as for me, but neither one 
of us required much attention, and as we 
were both about equally advanced in Mar- 
tian education, Sola took it upon herself 
to train us together. 

Her prize consisted in a male about four 
feet tall, very strong and physically perfect; 
also, he learned quickly, and we had con- 
siderable amusement, at least I did, over the 
keen rivalry we displayed. The Martian 
language, as I have said, is extremely 
simple, and in a week I could make all my 
wants known and understand nearly every- 
thing that was said to me. 


Besieged From the Air 


HE third day after the incubator cere- 
mony we set forth toward home, but 
scarcely had the head of the procession de- 
bouched into the open ground before the 
city than orders were given for an immedi- 


ate and hasty retreat. As though trained 
for years in this particular evolution, the 
green Martians melted like mist into the 
spacious doorways of the near-by build- 
ings, until, in less than three minutes, the 
entire cavalcade of chariots, mastodons and 
mounted warriors was nowhere to be seen. 

Sola and I had entered a building upon 
the front of the city, in fact, the same one 
in which I had had my encounter with the 
apes, and, wishing to see what had caused 
the sudden retreat, I mounted to an upper 
floor and peered from the window out over 
the valley and the hills beyond; and there 
I saw the cause of their sudden scurrying 
to cover. A huge craft, long, low, and 
gray painted, swung slowly over the crest 
of the nearest hill. Following it came an- 
other, and another, and another, until 
twenty of them, swinging low above the 
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ground, sailed slowly and majestically to- 
ward us. 

Each carried a strange banner swung 
from stem to stern above the upper works. 
I could see figures crowding the forward 
decks and upper works of the air craft. 
Whether they had discovered us or simply 
were looking at the deserted city I could 
not say, but in any event they received a 
rude reception, for suddenly and without 
warning the green Martian warriors fired 
a terrific volley from the windows of the 
buildings facing the little valley across 
which the great ships were so peacefully 
advancing. 

Instantly the scene changed as by magic; 
the foremost vessel swung broadside _ to- 
ward us, and bringing her guns into play 
returned our fire, at the same time moving 
parallel to our front for a short distance 
and then turning back with the evident in- 
tention of completing a great circle which 
would bring her up to position once more 
opposite our firing line; the other vessels 
followed in her wake, each one opening 
upon us as she swung into position. 

The fire from the vessels was most inef- 
fectual, owing, as I afterward learned, to 
the unexpected suddenness of the first vol- 
ley, which caught the ship’s crew entirely 
unprepared and the sighting apparatus of 
the guns unprotected from the deadly aim 
of our warriors. 

Twenty minutes after the first volley the 
great fleet swung trailing off in the direction 
from which it had first appeared. Several 
of the craft were limping perceptibly, and 
seemed but barely under the control of 
their depleted crews. 

One by one, however, the ships managed 
to dip below the crests of the outlying hills 
until only one barely moving craft was in 
sight. This had received the brunt of our 
fire and seemed to be entirely unmanned, as 
not a moving figure was visible upon her 
decks. Slowly she swung from her course, 
circling back toward us in an erratic and 
pitiful manner. 

As she neared the city the warriors 
rushed out upon the plain to meet her, but 
it was evident that she still was too high 
for them to hope to reach her decks. 

She was drifting some fifty feet above the 
ground, followed by all but some hundred 
of the warriors who had been ordered back 
to the roofs to cover the possibility of a 
return of the fleet, or of reinforcements. It 

(Continued on Page 185) 
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Winners in Coo Coo Contraptions Contest No. 3 
and rules for Contest No. 6 are printed below. 


NTEREST in Modern Mechanics’ Coo 

Coo Contraptions Contest continues at 
fever heat, to judge from the flood of en- 
tries which continue to pour in on the Coo 
Coo Editor—that is, the editor of the Coo 
Coo Contest. After hours of study of the 
various contraptions submitted in Contest 
No. 3, the Coo Coo Editor announces that 
the winners have been picked, and their 
names appear on this page. He also an- 
nounces that Contest No. 6 is now in full 
swing and will continue open to all comers 
until the closing date, May 1, 1929. 

As an example of a prize winning Coo 
Coo Contraption, study the “Silent Alarm” 
on the opposite page, which won first prize 
of $25 for Herbert Robinson of 1610 South 
23rd Street, Tacoma, Washington. The 
drawing is Mr. Robinson’s own, and it was 
so well executed that the contest editor has 
printed it just as the author submitted it. 
Bear in mind, however, that it is not neces- 
sary to make a sketch of your Coo Coo 
contraption unless you wish to—all that is 
required is a clearly written description. 


The main idea is to make your contraption 
as funny as you can. 

The United States Patent Office refuses to 
grant a patent on a perpetual motion ma- 
chine, but that doesn’t mean a thing to the 
contest editor. He has awarded second 
prize to Adam E. Sieminski of Sawyerville, 
Pa., for his perpetual motion machine dia- 
grammed on this page. The editor couldn’t 
find much of anything wrong with Mr. Sie- 
minski’s device; it certainly ought to work. 
Anyhow, he gets the second prize of $10. 

Five third prizes of $3 each were award- 
ed to the following contestants, whose con- 
traptions ranged all the way from auto- 
matic fly exterminators to self-energized 
back scratching machines. Names of the win- 
ners are: Jack Skalicky, 1911 K Street W., 
Cedar Rapids, Iowa; Dick Darby, Box 254, 
Clawson, Michigan; John A. Morales, Box 
544 Ancon, Canal Zone; John H. Knicely, 
718 Troost Ave., Kansas City, Mo.; and 
K. L. Fisher, 208 S. Maryland Avenue, 
Ashley, Wilmington, Del. 

In Contest No. 6, announced herewith, the 
regulations are as follows: 





JAW MOTION OF ARGUING 
WOMAN MOVES ROD A” 
WHICH TURNS 


WHEEL'CIS > CONNECTED 
WITH WHEEL’ E“WHICH MOVE 





HUSBAND AWAKE 


WHEEL B’TURNS WHEEL'C” 
WHICH CAUSES ARM D°TO 
MOVE UP AND DOWN 
STRIKING HUSBAND ON 
HEAD WITH ROLLING PIN 


ROD AND ROCKS CHAIR, KEEPING 


Prizes will total $50—a first 
prize of $25, second prize 
+ $10, and five third prizes of 
$3 each. Closing date is 
May 1, 1929. Manuscripts 
received after this date will 
automatically be entered in 
Contest No. 7. No manu- 
scripts will be returned; if 
you wish to preserve your 
contraption, be sure to keep 
a copy. In case of a tie for 
any of the prizes, duplicate 
prizes will be awarded to 
each of the tying contest- 
ants. The contest is open to 
anyone except employees of 
Fawcett Publications, Inc. 
It is not necessary to be a 
subscriber to Modern Me- 


oe 








This perpetual motion machine won second prize of $10 for 
Sieminski in Coo Coo Contraptions Contest No. 


Adam E. 
3. It seems to work! 
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chanics; copies of the maga- 
zine are available at schools 
and public libraries. 
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THE SILENT ALARM 


M. id 
. styl" 
r ri 
‘ 
' 
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ALARM PULLS SANDPAPER 
ACROSS MATCH WHICH BURNS STRING 


O: : 


@) SPONGE SOAKS uP 
AND PULLS OPEN 
DOOR OF CAGE. 


————— 





CAN OF PEAS 
FALLS INTO 


(4) TRAP SPRINGS WHICH 
PULLS SWITCH SHUT. 











MOTOR STARTS=PULLING OvT 
PUMP HANDLE WHICH IN TURN 
STARTS WINDSHIELD WIPER 








PULLING COVER OFF 
OF LIMBURGER CHEESE 














Here is one of the finest early rising alarms the Coo Coo Contest editor has yet seen. The 

contraption won first prize of $25 for Herbert Robinson of Tacoma, Washington. Start at 

figure 1 and see how it works! The drawing was made by Mr. Robinson himself, and he 
says that although his cheese-sniffing alarm has a few limitations, it’s mighty effective. 
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Charles Magee Adams, editor of this department, whose photo 

timer” in the radio 

is eagerly sought by thousands of fans 

throughout the country. His department is a regular monthly 
feature of Modern Mechanics. 


appears in the box at the right, is an “old 
field whose advice 

















Adapting an Auto Ammeter for Radio Use 


N AUTOMOBILE dashboard ammeter 

in its usual form is not satisfactory 
when used to indicate the rate of charge or 
discharge of a radio “A” battery because of 
the small deflection of the pointer. A 
simple alteration, however, will convert 
such an ammeter into an extremely useful 
instrument for measuring currents of two 
or three amperes, or less. 

An automobile ammeter usually registers 
up to 30 amperes in two-ampere steps. 
Changing it so that small currents can be 
measured more accurately requires only the 
winding and installing of a small coil. 


The above photo shows an auto ammeter 
disassembled for adaptation to radio use. 
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When the ammeter is taken apart by re- 
moving the glass, dial, magnet, and pointer 
assembly, it will be found that a coil of a 
few turns of heavy enameled wire is con- 
nected between the two terminals. When 
an electric current flows through this coil, 
a magnetic field is set up and acts on a 
small permanent magnet fastened to the 
pointer shaft. The substituting of a coil of 
smaller wire with a greater number of turns 
causes a stronger field and a correspond 
ingly greater pointer deflection for a given 
current. 

The ammeter reading for a certain cur- 
rent is proportional to the number of turns 
in the coil. Thus, if a coil of eight turns 
carrying 20 amperes causes a certain de- 
flection, a coil of 80 turns carrying a cur- 
rent of two amperes will cause the same 
deflection. This size coil, when the amme- 
ter is used with a two-ampere charger, will 
cause the hand to stand at 20, so that all 
scale readings should be divided by ten to 
give the correct current. The new coil 
should be wound with wire not smaller than 
No. 18, enameled. If possible, the amme- 
ter should be calibrated with a standard 
instrument. Changes in the amount of de- 
flection can be made by moving the coil 
slightly towards or away from the pointer 
shaft magnet. 

Any dealer in old auto parts will supply 
an ammeter at very reasonable cost, and 
you will find the adapted instrument useful 
for radio use. 
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Bowl-Shaped Loudspeakers to Match Furniture Latest Radio Novelty 





Loudspeakers in the form of bowls which, at a slight distance, seem to be ordinary dishes, 


are becoming popular. 


“portholes” in the sides follow the 


The bowls can be tinted any desired shade, and except for the sound 
conventional 


shapes of everyday chinaware. 


Old Film Useful in Making Radio Coils 


ADIO constructors who attempt the 

making of their own “air-wound” or 
“space-wound” coils such as those recom- 
mended for short-wave work often are at 
a loss to know how the windings can be 
rigidly supported. A simple method which 
was found to work well requires only a 
quantity of sheet celluloid such as that ob- 
tained when the gelatine coating is removed 
from photographic film, and a little collo- 
dion, obtainable at a drug store. 


First the film is soaked in warm water 
until the gelatine is soft and can be scraped 
off with a knife. Care must be taken to 
remove all gelatine from both sides of the 
film, as its presence in a coil would be un- 
desirable because of its moisture-holding 
properties. If moving picture film is used, 
but one side need be scraped, because the 
back is uncoated. 

The cleaned film is wound around a 
bottle or other cylindrical coil form, the 
excess length cut off, and the ends cement- 
ed together with collodion. A strip of paper 
wound beneath the film will facilitate its 
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later removal from the form. The wire is 
next wound on, the required number of 
turns being placed over the celluloid. In 
starting the winding, the end of the wire 
is held with a rubber band or with a little 
collodion. Spacing is best obtained by 
winding a cord, of about the same diameter 
as the wire, between turns. This cord is 
then unwound as the turns are cemented to 








Applying collodion to the windings of a 
short wave coil, as the spacing cord is re- 
moved. A glass jar is here used as a form. 
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A coil cemented in place to a moving picture 
film base, before removal from the form. 


the celluloid. Collodion is applied in 
drops between the turns, and allowed to 
adhere to the insulation and the celluoid 
base. It should be applied in four or five 
places about the circumference of each 
turn. When the entire coil is completed, 
loose places can be cemented. The outside 
turns should be given extra care, for the 
sake of added strength. When the coil is 
completed and the collodion has thorough- 


ly set, the unused portion of the celluloid 
can be trimmed away. 
A word about the use of collodion is not 


out of place here. This substance is a 
solution of guncotton, or pyroxylin, in 
alcohol and ether, and is therefore very in- 
flammable, and should be kept away from 
an open flame. If it is used in a poorly- 
ventilated room, it may cause some dis- 
comfort to the user. In the air the ether 
and alcohol evaporate rapidly, leaving a 
deposit of guncotton. Celluloid, being es- 
sentially guncotton and camphor, is easily 








A completed coil, showing a suggested 
method of mounting so as to make it 
interchangeable with others. 
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cemented by it. In applying the collodion 
to coils, a toothpick is the best tool. The 
cemented turns will be found to be solid 
within one or two minutes. Collodion made 
flexible with castor oil should not be used. 

A suggested mounting for coils of this 
type is shown. In this instance, No. 16 
magnet wire was used, and was rigid enough 
to require only soldering to the terminals. 
The base consists of a strip of micarta with 
two phone-tips inserted through holes and 
held, by soldered-on washers. The coil is 
mounted in a base made up from phone- 
tip jacks and micarta or other insulating 
material. 

As for coil sizes, the following approxi- 
mate values hold: Three turns—15-30 
meters; eight turns—30-65 meters: fifteen 
turns—60-130 meters. These are for coils 
two inches in diameter, and used with a 
00014 mf. condenser. 


KEEP AERIAL AND GROUND 
LEADS SEPARATE 


T IS well known that an aerial wire and 

lead-in should be kept away from 
grounded metal objects, such as tin roofs 
and drains. But it is not so generally un- 
derstood that for best results the aerial and 
ground leads should be separated from each 
other as far as practicable up to the point 
where they connect with the receiver. 

At first thought it would seem sufficient 
merely to keep these two wires properly in- 
sulated from each other. However, radio 
frequency currents have a way of leaking 
across such ordinary insulation, thereby 
causing losses in the received signal. These 
are not great enough on strong local sta- 
tions to make any appreciable difference in 
volume. But on weak distant stations they 
may easily be sufficient to make the desired 
station inaudible. 

It is therefore important that the lead- 
in and ground wire be kept as far apart as 
feasible and never permitted to cross or 
come in contact with each other. Some 
engineers recommend that the spacing be 
as much as four or five feet. It may not 
be possible to do this, due to conditions 
encountered in particular installations. But 
with a little planning it will generally be 
possible to keep the two wires at least two 
or three feet apart, and when this can be 
done it will be found that the results on 
distance are much better than when the 
wires are run close together. 
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cAn Eight-e7¥an Industry 


N AN out of the way corner of 

London there stands a small work- 
shop employing eight men who are the 
only remaining practitioners of the 
ancient art of buhl craft—the process 
of inlaying gold and tor- 
toise shell in wood. 
These photos show sev- 
eral of the artisans at 

work. 














P. Spencer, one of the 
eight workmen, is 
shown above cutting 
an intricate pattern in 
the raw material. A 
skilled hand and an 
artist’s eye are neces- 
sary to carve the deli- 
cate scrollwork pat- 
terns. It takes a man 
seven years to learn 
the secrets of the trade. 








The proprietor of the only 
shop of its kind in the world, 
is shown above repairing an 
antique buhl inkstand from 
which much of the gold in- 
lay has been worn away. 
Buhl craft developed in 
France under the reign of 
Louis XIV, and the art takes 
its name from that of its in- 
ventor, Andre Charles 
Boulle. Ivory, silver, gold 
and tortoise shell are the 
most common materials 
used in inlaying buhl furni- 
ture. Much of the work of 
present day buhl craftsmen 
is devoted to the repair of 
antique specimens, which are Here is an antique buhl cabinet sent to the eight-man 
very valuable in the eyes of workshop for repairs. Note the elaborate inlaid patterns 
collectors. of the drawers. 
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Two actresses, Misses Grace Brinkley and Betty Com- 
ston, enjoy an indoor spin at a recent electrical show, in 
a car similar to the one described by Mr. Bates. 


: SBuilding an Electric Auto 


By JAMES BATES 


mobiles in it that have good starting 

motors on them. You can get them 
for not much money and if you are a good 
buyer you can also get their batteries. If 
the batteries are in good shape you can 
make yourself a good little electric car. 
This will tell you how. 


| ee junk yard has a few old auto- 


There are no springs in this little car. 
The spring is taken care of by the same 
system that the old Briggs and Stratton 
motor wheels were sprung on. There are 
six to eight birch strips which take the load 
and there is no need for steel springs. The 
wheels are the two and a half dollar kind 
you can get in any bicycle shop. The cost 
of them is so little that for these 18 by 
2 inch wheels you cannot do better than 
to buy them there. 


The front axle is made first. Take a 
fine piece of quarter sawed oak 14” by 
4” and plane it square so that the sides 
ere well protected from splintering, a thing 


which oak is apt to do, then fasten the strap 
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irons on the top and the bottom as the 
drawings show. See that the axle has been 
sawed off first to the right length and 
squared. Then the strap irons are put on. 
They are drilled for the bolts and the 
bolts are screwed up tightly. The tape is 
put around the axles as the drawings show 
you how. 


The king posts are made by your local 
blacksmith. It would be robbery if he 
should charge you more than a _ dollar 
each for the welding. You will see that 
the king post is nothing but an extra long 
bicycle axle welded to an upright. 


The front axle is secured to the six 
lengths of birch slats that make the spring 
and frame of the car. These are 34” by 
2” and are rounded on the edges so that 
they cannot pinch the flesh. The rear axle 
is made just as the drawings show. 

Take a piece of oak like the front axle 
is made of and see that it is just the length 
the drawing calls for. This is 24 inches 
long. The axle is welded as indicated. 
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Ford Batteries in Ford Tool Boxes Furnish Power for this “Kid” Auto 





Batteries are placed 18 x2 Bicycle 
in Ford too! boxes wheels 
/ 
“ Ford wheel ~, / 








Rheostat ~ 


1 Foot 





Control lever 


Foot rest “ 
; Carriage bolts 


through iron 


See @) for detail Birch slats 
7. 3 straps 


of front axle 


See for 
detail of rear 
axle 





Old toaster element Motor 
with #14 iron wire \ 


used for starter , | 


Batteries in 
multiple 

6 volts -50 

100 A. hours 











OC 











The extreme simplicity of this electric auto makes it an especially attractive car for boys. 

Using a couple of reclaimed storage batteries, and the motor from an old auto starter, any 

boy with a little ingenuity can construct a chassis to carry the power plant. Mr. Bates’ 

suggested dimensions above will serve to guide you in adapting your ideas to the building 
of a simple car. 
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Many well known society people at the 

French resort Deauville indulge in pajama 

tours along the beach in cars similar to the 

one described here. Lord Michelem, above, 

considers the light electric the latest thing in 
small cars. 


The nuts holding the bicycle type wheels 
on are locked with cotter pins to keep them 
from coming off. 

Now, when the wheels are all on, there 
is the drive left to do. For this you will 
have to get a large bicycle sprocket, or bet- 
ter yet, get the drive from an old gear drive 
bicycle. There are usually one or two old 
ones in every old bike shop that the men 
will be glad to have you junk. Then you 
can make the kind of transmission that is 
shown in the car occupied by the young 
women at the head of the story. 

Otherwise, you will have to run a long 
length of chain to the back axie. Any kind 
of a transmission will do that will let the 
motor turn up to about 1,500 revolutions. 
The wheel, to go about five miles an hour, 
has to go about 60 revolutions a minute. 
So figure it out so that the right gear ratio 
is obtained. 

The body and the controls take a little 
ingenuity to fix. The best body is the kind 
shown in the drawing because you don’t 
have to make any allowances for the bend- 
ing of the birch springs. Just a simple 
seat is enough. House the batteries in 
Ford tool boxes. 
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One battery should be put in back. There 
are many of this kind of toy automobile 
about and they always use two batteries 
because when you use the batteries in mul- 
tiple there isn’t so much drain on them. 
It doubles their ampere hour capacity. 

The seat can be the kind you buy for 
bike side cars in most any cycle shop, or 
you can make it yourself. The kind I show 
in the drawing is made from a sheet of 
aluminum the size shown. 

The rear battery carrier is made of an 
old Ford tool box. These are just eight- 
een inches long and are the right length 
to go across the seat. The battery will go 
into them nicely. 

The wiring diagram is a simple hook up. 
There is just a rheostat made from an old 
electric toaster and the switch is made as 
shown. 

To start the car out on full speed would 
spoil the batteries in no time, but if they 
are fifty ampere hour batteries they should 
run the car for about seven to ten miles 
before a recharging should be needed. The 
rheostat will start the car up slowly and 
save the batteries. 


The steering connections are as indicated. 


This makes a sensitive way of steering and 
gives instant control. 


The best way to care for the batteries 
is in this way: They should be rebuilt if 
you get them from the second hand man if 
they haven’t been fixed after being in the 
old car. Most any old battery station will 
place a new grid on a battery and you 
ean have them charged for a dollar each. 
That is the going rate for most stations, 
and I think that if you told the battery 
man what you wanted the battery for, he 
would be glad to give you the second 
hand plate for nothing or at most a very 
reasonable price. So ask him what he will 
do for you. You will find that it pays to 
bargain. 

Keep the batteries full of water and they 
will always be charged. The little auto 
will be a good plaything for the man who 
builds it to give to some little friends of 
his, or he will himself find it fun. 


Do not attempt to rig in a reverse as 
this will only burn out the motor. No 
starting motcr is wound so that it will re- 
verse without a different wiring and the 
whole rewind would be too expensive. 
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Illustrating How the Axles and Kingposts Are Built for Electric Car 





Nine - % holes 2” apart 


























° 40 eo 


Ge 2°“? 
Front axle te = Bicycle tape 


Detail (A) wrapped 
around axle 





























Bicycle hub welded 
to strap iron 


os 5 
Bronze 


Hole for bolt 
which holds down 
birch springers king pin 











“section of 
steering post 











eo 











The axles for the light electric play car can be made in the manner indicated by the draw- 
ings herewith. Oak, bound with strap iron and tape, makes a rigid, strong and durable axle. 
The rear piece hubs are welded to the top and bottom straps. The king posts are made from 
welded bicycle parts. Get your local blacksmith to do the welding. It is inexpensive. 
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Cheering Contraption Times Rah Rah Locomotive 


The college Joes of various campuses always have a great time working football crowds into 
a frenzy. Novelty is their specialty. Here’s a metronome for cheer sections built like a loco- 
motive side crank. 


UARANTEED to wring enthusiastic rahs 

from football spectators, who knows but 
what this humble model of a locomotive 
cylinder might rally a faltering team 
through the cheers it elicits, thus saving the 
day for dear old Siwash? 

This clever device was probably devised 
by some department of psychology working 
in conjunction with the engineering school. 
Used last year in football games near 


WAYSIDE SERMONS 


EV. GEORGE 

WAYSIDE PULPIT. R RIDGLEY of 

Guisely, England, has 

recently constructed 

his wayside pulpit, pic- 

tured here, upon which 

pithy sentence  ser- 

mons are flung to ar- 

rest the attention of 

passers by. A large 

signboard in front of 

his Baptist church car- 

ries these striking quo- 

tations which are 

changed daily, and the 

Reverend Ridgley has had more than one 

letter telling him of the inspiration his ser- 
mons furnished. 

Research is being attributed to develop- 
ing more wealth per day in these industrial 
times than the actual work performed in 
Factories, in the estimation of Owen Young 
of the General Electric Company. More 
and more, big executives are realizing that 
only through science will tomorrow’s gener- 
ation be provided for, 
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Baltimore, it is said to have produced 
more enthusiastic, well timed cheering than 
has ever been heard in those parts before. 

The device is made of wood, and has 
handles along the bottom so that eight men 
can carry it from the gridiron to the field 
house. There is a wheel behind which a 
man stands, turning it with a crank, and 
each revolution is a signal for a hearty 
cheer from the undergraduates. 


ECONOMY NAG FOR CAL 

Wrote FANNING of Brooklyn, New 
York, calls his latest work “Economy 

Nag.” He used Ex-President Coolidge seat- 

ed on his mechanical horse for the sub- 

ject of this expensive work, which he values 

at exactly $8.14. The horse which has been 

fashioned from a hammer head, a window 

washing brush, a small wooden horse, a 

shoe brush, two pieces of 

plank and two springs will 

deliver a real bobbing ac- 

tion when power is applied 

to the springs. 
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British Complete Largest and Fastest Sub 


SUBMARINE so swift that it can 

match the speed of a destroyer has 
recently been built for the British navy. It 
bears the name X.I. and is shown in the 
photo at the right. It was designed as a 
commerce raider. Four 5.2 inch guns are 
mounted in swinging turrets, giving it an 
unusually powerful armament. A crew of 
120 is required to man the ship, which is 
about three times the number of sailors 
needed to operate ordinary sized subs. The 
X.I. boasts a displacement of 8,600 tons 
and its powerful engines drive it at a 22- 
knot speed. 


HANDY ELECTRIC TOASTER 
ANDWICHES with filling can easily be 


toasted on the new type electric toaster 
shown below, which clasps the bread in a 
frame which holds it flat over the heat grids. 
Projections on the 
frame make it easy 
to turn over with- 
out touching the 
toast. The little 
device is entirely 
electrical and oc- 
cupies a small 
space on a break- 
fast table. 


EARTH’S CORE STUDIED 


ITH the aid of marvelously delicate 

instruments geologists have been able 
to “see” 2,000 miles down into the heart of 
the earth. Instruments record earth tremors 
so delicately that scientists are able to de- 
termine the nature of the rocks through 
which the tremors passed. Information thus 
obtained is regarded by scientists as highly 
important. 

An envelope 2,000 miles thick, composed 
of elastic rock, forms the outer crust of 
the earth, which rests upon a core 2,000 
miles in radius, probably composed of iron 
and very heavy and inelastic. It is believed 
that the core is exceedingly hot and proba- 
bly melted, and the tremendous pressure 
of the crust makes it inelastic. It is estimat- 
ed that a pressure of 20,000,000 pounds per 
square inch is exerted on the core. 

The latest theory of the formation of con- 
tinents is that they are the result of geo- 
logical “blisters” which occur when the 
heat of the earth’s core tries to make its 
way to the outer crust. 
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marine 














Above is shown the British Navy’s new sub- 
marine X.I., the largest in the world. 


TOMBSTONE TEACHES CAUTION 


TANDING at a busy street intersection 

in the heart of New York City, where 
trafic is heavy, the monument shown be- 
low brings home to motorists the toll of 
human life exacted by reckless drivers. An 
interesting feature of the marker is the 
metal plate carrying the number of auto 
victims, which is changed every week as 
new victims of traffic 
accidents are listed. 
Approximately 800 
deaths are charged up 
to reckless drivers 
every year in 
New York City. 


| 


This monu- 

ment stands 
as a warning 
to careless 
drivers. 





Things to Make in Idle Hours 
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MAKING A MOTOR FROM 
A VARNISH CAN 


HIS motor is made from a varnish can, 

some scrap tin and a short piece of 
small brass pipe. Ordinary water pressure 
will turn the paddle wheel so fast that you 
will not be able to grasp the shaft and stop 
it. 

Procure some fairly heavy pieces of tin 
and cut the blades as shown, with the nar- 
row end | inch less in width than the width 
of the can, and also 1 inch less in length 
than one half the breadth of the can. This 
will prevent rubbing. The wide end of 
the blades is 114 inches longer than the 
narrow end and the edges are turned up at 
right angles for strength. The bends are 
made on the dotted lines. After bending 
you can also run a little solder along the 
inside of this angle to make the sides stiffer. 

The brass tubing should be 34-inch long- 
er than the thickness of the can. Begin by 
soldering one blade in place, then solder 
the next in place, one quarter of the way 
around. Continue until the four blades are 
in place. 

Now locate two points a little above the 
center of the varnish can, one on each side. 
They must be exactly the same distance 
from the top and the edges. Drill a hole 
at each point through the tin, about half the 
size of the diameter of the brass pipe. 
Then with a round iron rod, ream out the 
hole until it will make a snug fit for the 
brass pipe. 

Next, cut out the bottom of the can. 
Spread the sides of the can to let the long 
brass shaft inside and work it up to the 
holes, then bring the ends of the pipe 
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through them. If you now spin the wheel 
and it does not rub or bind in any place, 
the adjustments are correct. One or two 
washers put over each end of the pipe will 
prevent the sides of the blades from rub- 
bing inside the can. When the wheel has 
been satisfactorily placed, solder a_ tin 
strip across the bottom of the can to pre- 
vent the sides from spreading. 

The next step consists of mounting a 
pulley on the end of the brass pipe. You 
ean set a smaller pipe inside the wheel 
shaft and solder this in place, then mount 
a spool on the smaller extension. Or you 
can build up a solid solder pulley wheel 
with grooved face for the belt and solder 
this right onto the end of the brass pipe. 


HOME-MADE CURTAIN ROD 


T IS easy to make your own curtain rods 

and brackets for window drapes or door 
curtains. The rod itself is made from an 
old broom handle, with pine knobs, whittled 
out with a knife and screwed to the ends 
as shown in the diagram. The rod is then 
finished with sandpaper and _ enameled. 

The brackets are 9 inches high and 3 
inches wide, and are cut out with a scroll 
saw or key-hole saw. Use one inch pine 
material in cutting out the brackets. Fasten 
them to the wall with long screws at top 
and bottom. Be sure to make the notch 
at the top large enough to take the end of 
the rod, upon which the curtain is hung. 
Enamel the brackets to match the rod, using 
some color note that is in the hangings or 
room decorations. 





3 ait 
rod from broom 
4andie 


end knobs whitlled 
from pine 
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Handy Kinks for Home Work Shops 


CORRUGATED CARDBOARD 
IS GOOD INSULATOR 


ORRUGATED cardboard, cut in strips 

from boxes and packing cardboard, 
makes a good weather board and is an in- 
expensive insulation for farm buildings 
unfinished on the inside. 

Usually cardboard boxes can be ob- 
tained at stores free of charge. Large box- 
es will provide pieces that can be trimmed 
to fit between studding, where they are 
fastened against the siding with small nails. 
Smaller pieces can be fitted together with 
the shears, and the cracks in the cardboard 


covered with paper tape. 


BOTTLE PRESSURE TANK 
pn for air under slight but constant 


pressure comes up often in the home 
or experimental shop. You may need a 
steady blast of air for the little blast fur- 
nace, and other things. 

A large-mouth bottle, cork, tubing and 
a rubber balloori will give you just such a 
supply. Get rubber tubing about one quar- 
ter inch in diameter and cement this in 
the mouth of the balloon with rubber ce- 
ment. Use a bottle which has no sharp 
inside corners or edges, if possible. Make 
a hole through the center of the cork and 
run the tubing through. Then put the bal- 
toon inside the bottle and set the cork 
tightly. 

To stop 
flow of 


when it is 
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the tubing over 
hold it 
clothes 
pin. You can 
blow up the 
balloon with 
your mouth. 
This causes the 
rubber’ to 
stretch until the 
bottle is coated 
inside’ with 
rubber. There 
cannot be any 
air leakage. 
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WOOD FINISHING 
HANDSOME dark brown tone can be 


imparted to oak wood by painting or 
stenciling it with white lime paint. Permit 
it to dry slowly in the shade, brush it off, 
and the brown hue will be permanently 
imparted to the wood. If certain portions 
of the wood are desired to be darker, a 
second application of the paint will pro- 
duce the desired results. The lime must 
be applied evenly and must dry slowly to 
assure uniform coloring. 


Large pores of oak usually look more 
or less smeary, depending on the amount 


of dust in the workshop. This difficulty 
may be eliminated by filling the pores with 
a paste made as follows: Take good wheat 
starch, pound it fine with a hammer, and 
stir into it a gvod strong polish by means 
of a wooden spatula. Take the resulting 
paste and work it into the pores of the 
wood by rubbing it crosswise of the grain. 
Permit it to dry for half an hour and then 
rub down the wood. If any open pores 
then remain, repeat the process. This fill- 
ing of the pores saves much time and pol- 
ishing in the finishing of the wood. 
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TIN-CAN SUBMARINE 


HIS submarine will travel or lie idle 

on the surface, move half submerged 
or glide along with only the conning tower 
showing. And by adding two. simple tin 
wings it can be made to submerge, then 
rise to the surface again without touching 
it. A small tin propeller on a wire shaft 
which is attached to a stiff rubber band is 
the motor. 

A baking powder can forms the hull of 
the ship. First of all remove all paper 
from the outside, put the cover on and 
solder it water tight. To make progress 
easier through the water, the ends are to 
be equipped with cones which reduce the 
resistance. These are made by cutting out 
a circle of tin twice the diameter of the 
can and cutting this into two equal halves, 
the cut being made on the dotted line 
shown. This is then shaped to form the 
cone, the edges soldered and the cones then 
soldered to each end of the can. 

Make a small round hole in the top of 
the can and fit this with a cork. At the 
very bottom the keel, made from a strip 
of sheet lead, cut as shown, is soldered fast 
from one end to the other. 

The power plant, which consists of the 
rubber band, wire shaft, propeller and 
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glass beads, is supported underneath the 
hull by two pairs of tin strips attached as 
shown. 

Use a 2-inch length of galvanized wire 
for the propeller shaft, forming a hook as 
shown in the front end. The propeller can 
vary in size, but a length of 2 inches and a 
width of about 1 inch will be suitable. Cut 
this out as shown by the pattern. The 
blades must be of the same design and, 
when the hole in the center is drilled, of 
the same weight. When the propeller ex- 
actly balances, solder it to the end of the 
wire shaft with two glass beads just in 
front of the propeller. Use a rubber band 
of good stiffness just long enough to pull 
slightly taut when it is hooked in place. 

The conning tower can be any small, 
shallow box measuring about 2 inches wide 
and 4 inches long. 

The secret of the maneuvers of this boat 
lies in the cork in the top. By having the 
interior filled entirely with air the boat will 
be very buoyant. Ballast may be either 
water or sand. It should ride normally 
about one third out of the water. Adding 
more water will lower the boat and you 
can submerge it entirely save for the con- 
ning tower. 
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Ideas for the Home Maker 


BARREL AND BOX MAKE 
GOOD COOLER 


OR summer cottages out in the wilds 

where ice is not accessible, the need of 
a refrigerator frequently makes itself felt. 
A simple refrigerator which serves the pur- 
pose admirably and has the additional ad- 
vantage of costing practically nothing can 
be constructed from a barrel, a box and a 
few pieces of board. The diagram at the 
right shows a cross section of the back 
yard refrigerator. 

Secure a stout barrel and build into it a 
false bottom about six inches above the 
real bottom. This forms a dead air cham- 
ber. Cut a square opening in the barrel 
head, leaving a ledge on which to mount a 
stout box of a size which will fit inside the 
overlapping edges of the barrel staves. The 
top of this box is hinged so that it may be 
opened at will. Now all that remains is to 
dig a hole and bury the refrigerator in it 
so that the top is level with the surface. 


NAIL KEG MAKES MARTIN 


GOOD martin house may be constructed 

from an old nail keg and a few boards. 
Partition off a third of the keg into four 
sections. This will require two boards 
crossing in the center. Close up this sec- 
tion by placing cross boards sawed to fit 
the circumference of the keg. The other 
two sections are made the same way but 
each should be given an eighth of a turn 
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APARTMENT HOUSE 

to “stagger” the entrances. Each of the 
four sections of the roof are sawed trian- 
gular to form a square-top when fitted to- 
gether. Over them place roofing paper to 
make the roof water tight. Entrances 244 
or 3 inches in diameter should be made 
with brace and bit. They should be 1 to 2 
inches above the floor. Porches 3x5 inches 
should be placed at each entrance. 
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Something New to Amuse the Growing Child 











HESE “bouncing” babies are enjoying 
\ new “Jimmy Jumper,” a spring ar- 
rangement that resembles a see-saw. This 
new toy has been found an excellent medium 
for the amusement of the babies in the In- 
fant Asylum at Kinsbridge Road and Uni- 
versity Ave., the Bronx, New York City. 


All the infants in the asylum are less than 
a year old, which means that all toys must 
be safe and strong in construction. 

The toy jumps with the slightest move- 
ment but will not turn over or injure the 
child in any way. It affords not only enter- 
tainment but exercise as well. 


SALESMAN’S CAR IS TRAVELING ADVERTISEMENT 


Y WAY of introducing something novel 

in traveling advertisements, a_sales- 
man in New York state has had a body 
built on his Ford car which symbolizes the 
line of shoes which he sells. 


This novel 
car body ad- 
vertises a 
shoe _ sales- 
man’s prod- 
uct for him. 


The body is built in the conventional 
manner, with a wood frame and sheet metal 
placed over it after having been beaten 
with a ball pen hammer into the desired 
curved shape. 

The result is novel and striking, but 

it is not known whether merchants 
react to such schemes bordering on 
the bizarre. The tendency in this 
form of advertising seems to be to 
confine the symbolization to only 
one or more of the advertis- 

ing company’s cars. 
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Petroleum Engineer Builds Ingenious Oil Well Model 


HAT does the bottom of an oil well 
look like? 

Nobody is ever likely to find out through 
first-hand experience, of course. But an 
ingenious model has been constructed by 
a California petroleum engineer showing a 
reconstruction of an actual oil field. It is 
made up of particles of the strata brought 
up by the drilling bit and shows the types 
of materials encountered in sinking a well. 

The model also shows the arched char- 
acter of the strata, upthrust by movements 
of the earth into what geologists call an 
anticline. Oil fields are almost invariably 
associated with this type of underground 
structure. Black sands shown near the 
bottom of the model contain petroleum. 
The picture shows what would be exposed 
to view if a giant knife slash were cut 
through the earth. 











An ingenious model that shows the various 
earth strata which an oil well must penetrate 
before it can produce, 


AUTO TOWS AIRPLANE 2,000 MILES 


HEN T. F. Hughes decided to es- 
tablish an airplane service station in 
Fort Lauderdale, Florida, he packed all his 
belongings into his little sedan, placed the 
wings of his plane on top of the car, at- 
tached the tail section to the rear and was 
ready to move. The trip from Wheeling, 
West Virginia, to Fort Lauderdale necessi- 
tated covering 2,000 miles of rather un- 
certain roads. 
Hughes made the trip in eight days, 
which would be good time for a car without 


Mr. T. F. 
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any trailer. He had no mishaps on the 
trip, despite the fact that the heavy air- 
plane fuselage had a tendency to skid on 
bad roads. 

With the increasing popularity of the 
airplane for individual use, sportsmen 
favor the collapsible wing plane which can 
easily be towed on the highways. 


¥ 


Hughes, left, is shown.beside the airplane that he transported 2,000 miles. 
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By JACK WOOLDRIDGE 


All the world has heard of the successful endurance flight 

of the Question Mark. In this article Mr. Wooldridge, 

who was an eye-witness of the flight, points out how the 

horizon of commercial aviation has been broadened by 
the flight of the Question Mark. 


IX DAYS and six nights the giant, tri- 

motored Fokker monoplane Question 
Mark had been in the air. On the morning 
of the seventh day, the big gold-and-brown 
ship hummed rhythmically above Los An- 
geles, apparently in splendid condition. At 
10 o'clock Lieut. Odas Moon in refueling 
ship No. 2 went up with 200 gallons of 
gas, delivered 170, lost 20 and returned 
to the Metropolitan airport. 

An hour later, the left motor on the 
Fokker began sputtering and slowing down. 
From 1,500 revolutions per minute it 
sagged to 1,475. Then to 1,450. Sergeant 
Roy Hooe, official mechanic, went out along 
the 6-inch “cat walk” on the side of the 
plane. He worked feverishly with his tools. 
Still the r. p. m. sank. The engine was 
growing weaker. 
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Shortly after noon, the right motor 
coughed, sputtered and the whirl of its 
propeller slowed down. Again Sergeant 
Hooe went out along the “cat walk,” slip- 
pery with oil and grease. Perhaps he could 
fix it. 

Lieut. Moon arrived from the airport 
with more gas. But as the fuel flowed into 
the tank, the Question Mark further sagged. 
The Fokker could maintain altitude against 
the wind but when she turned with it, she 
slowly sank. 

Sergt. Hooe shook his head sadly. The 
left motor was useless with frozen rocker- 
arms, the right motor dying. 

“Dump the fuel!” signalled Major Carl 
Spatz, the flight commander. 

The tanks were opened and the gasoline 
and oil sank in a misty spray. Then 
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Capt. Ira Eaker, Chief pilot, turned the 
nose of the ship downward and the craft 
landed with two of its motors stone dead. 

The world has read all about the feat 
of the Question Mark and its daring 
crew. One hundred and fifty hours, 40 
minutes and 14 seconds in the air! 
Which is: 

The world’s 
flight. 

Two and one-half times as great as 
any previous record set by any airplane. 

A day and a half longer than any sus- 
tained flight recorded by a powered 
balloon. 

I walked around the crippled sky 
monarch when its last motor was 
silenced on the flying field. Rancid with 
the smell of burned oil and carbon, 
streaked with spattered fuel, littered in- 
side with bits of food and wrappings 
from parcels, it reminded me of a tired 
animal which had done its best and 


record for continuous 


wanted to be put away for a while. 




















In the top photo the inside of the 
fuselage of the refueling plane is 
shown, with the valve which sent 
the gasoline shooting through the 
hose to the Question Mark. The 
lower photo shows how the gas 
poured into a large funnel leading 
to the Question Mark’s gas tank. 
At the left is a comprehensive 
inside view of the Question Mark, 








The climax to the record flight came un- 
expectedly. Only the day before the end 
Capt. Bogart Rogers, one of the most wide- 
ly known aviators in the West, had ven- 
tured the opinion that the ship might re- 
main in the air for forty.days. 

“If it should become an endurance con- 
test between flesh and metal,” he said, “‘it’s 
my guess that the motors will quit first.” 

Which is just what they did. Major 
Spatz with Capt. Eaker and Lieuts. Harry 
H. Halvorsen and Elwood R. Queseda, the 
latter relief pilots, were suffering more or 
less from ear strain as they climbed from 
the ship, due to the drone of the motor. 
Sergt. Hooe seemed a trifle dazed but re- 
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covered his equanimity within an hour or 
two. 

When, during the closing hours of the 
flight it was definitely determined that the 
great Fokker had broken all records, A. J. 
Adamson, official observer for the War De- 
partment, exuberantly wired to Secretary F. 
Trubee Davison: 

“Only Elijah has gone further than the 
Question Mark.” 

To which the Secretary, who apparently 
is familiar with the Bible story of Elijah 
and his fiery chariot, replied: 

“Good! Now let’s trim Elijah.” 

But in a very few hours thereafter the 
plane was down and Elijah still holds the 
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80 M.PH. SPEED MAINTAINED 
WHILE TRANSFERRING FUEL 





MAJ. SPATZ CATCHES HOSE 

PLACES IT IN FUNNEL 

PED TRESS ON GAS 
PLATFORM ON WHICH 
MAJ. SPATZ STANDS. 





HOSE CONNECTING 
FUNNEL WITH MAIN TANK 


HAND PUMPS FOR LIFTING 
FUEL FROM MAIN TANKS 
TO GRAVITY TANKS IN WING 


REFUELING PLANE 
20 FT. HIGHER THAN 
QUESTION MARK 


( 


LOWERING 
REFUELING HOSE 


CAPT. EAKER AT CONTROLS 
OF QUESTION MARK 
a DURING REFUELING 














This cross-sectional view shows clearly just 


record for altitude, though not in a Fok- 
ker plane. 

What a world of speculation the flight of 
the Question Mark opens! First, it sus- 
tains the practicability of re-fueling in the 
air. The two nursing planes made 33 trips 
up to the Fokker, delivering through a hose 
from 150 to 250 gallons of gas, at a time. 

It would have been impossible, of course, 
for the ship to have carried this amount of 
fuel at its take-off. But, as Mr. Harris M. 
Hanshue, president and general of the 
Fokker Aircraft Corporation of America 
points out: 

“The problem of non-stop air transport 
as far as mechanics is concerned, has thus 
béen solved . . . Heretofore it has been 
demonstrated that a non-stop flight across 


how the refueling operations were carried out. 


America is feasible, but it has not been 
profitable from the commercial standpoint. 
The airplane to make such a long flight 
was required to carry such an excessively 
heavy load of gasoline and oil that there 
was no margin left for passengers, air mail 
or express. In other words, there could be 
no ‘pay load.’ Major Spatz and his asso- 
ciates in their remarkable endurance flight 
have demonstrated the means by which such 
long distance non-stop flights can be made 
successfully both from the financial and 
aeronautical standpoint. 

“It has been proved that an airplane 
carrying a full load. of passengers, can 
leave the Pacific Coast, refuel during the 
flight at convenient stations and continue on 
to the Atlantic without stop. The flight of 





Start of flight—Jan. 1, 7:26.46 a.m. 

End of flight—Jan. 7, 2:07.01 p.m. 

Time in air—150 hours, 40 min- 
utes, 15 seconds. 

Distance in miles covered in flight 
—approximately 11,500. 

Amount of gasoline consumed— 
5,205 gallons. 

Amount of oil 
gallons. 

Number of contacts made with 
re-fueling planes—about 36. 

Tonnage of supplies and fuel 
transferred to plane—42,000 pounds. 


consumed—262 











DATA ON THE QUESTION MARK’S GREAT FLIGHT 


Type of piane—Standard Army 
Fokker C-2 transport. 

Wing Expansion—71 feet. 

Type of motors—Standard Army 
Wright Whirlwinds. 

Horsepower—225 each. 

Average speed—70 miles. 

Maximum speed—121 miles per 
hour. 

Average altitude 
3,800; maximum 6,500. 

Revolutions made by three mo- 
tors—42,522,000. 


maintained— 
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The first successful refueling of an air- 
plane in flight is shown in the above photo 
of Smith and Richter in their 37-hour en- 
durance flight of Aug. 23, 1923, in which 
they broke existing records for time in the 
air. Major H. H. Arnold, Modern Mechan- 
ics’ aviation editor, was one of the super- 
visors of the flight. He is shown in the 
circle giving Pilot Smith a last word of 
advice before taking off. 


the Question Mark has shown the way to 


leave. a weight margin for a ‘pay load.” 


The second thing demonstrated by the 
Question Mark is that it is possible with 
present day motors to travel a distance 
equal to that of half-way around the world, 
by re-fueling. The big Fokker plane travel- 
ing at a speed ranging from 60 to 70 miles 
an hour, covered a total of approximately 
11,500 miles in its 150 hours of travel. 

In connection with the flight of th» 
Question Mark, it is interesting to note that 
the first successful refueling of an air- 
plane while in flight was accomplished in 
1923 by Capt. Lowell Smith, later com- 
mander of the famous Round-the-world 
flight, and Lieut. J. P. Richter. Army DH 
planes were used in the test, which was 
carried out under the direction of Major 
H. H. Arnold, aviation editor of Modern 
Mechanics. The scene of the flight was 
Rockwell Field. 

In this first of all refueling flights, the 
details had to be carefully planned, and 
much experimenting was done before it was 
decided to use a hose and a refueling plane. 
rather than attempt to pick up supplies 
from a ground catapult or other means. 
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Oil for the engines, being much heavier 
than auto oil, would not flow through the 
hose because of its viscosity. This difh- 
culty was overcome by heating the oil, and 
the trial flights were ended—Smith and 
Richter. were ready for the big attempt. 
They took off on Aug. 23, 1923, and land- 
ed 37 hours later, having broken all ex- 
isting records for distance flown and time 
in the air without landing. 

Several times the DH was refueled with 
extreme difficulty, owing to fogs which, on 
one occasion, made it necessary to refuel 
at an altitude of only 300 feet—scant sky- 
room in case of miscalculation. But the 
pilots had been trained to hold their ships 
steady, keeping the dangling hose with its 
heavy nozzle out of the path of whirling 
propellers, and the task was successfully 
completed. In all, 24 contacts were made 
by the refueling plane, and 680 gallons of 
gasoline and 38 gallons of oil were trans- 
ferred. When Smith and Richter landed, 
they were hailed as pioneers of a new 
phase of flying, as indeed they were. 
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Edited by A. NEELY HALL 


Spring is here, and the brisk winds make for ideal kite-flying weather. Mr. 

Hall presents plans this month for an unusually efficient kite, along with a 

scooter, wren hut and ship-model base which boys throughout the country 
will delight in making. 


This Kite Will Lift a Camera Into the Air! 


DD THIS cloud chaser to your air- 
A port. She is about as hot a rig as I 
know of. She will lift a camera, a 
flag or any small object that you want to 
send aloft. And once you put her into high 
there is no trouble in keeping her there. 
Yes, she is somewhat of a cross between 
a box kite and the old timer’s hexagonal 
rig. She is called the Conyne (Co-9) after 
Silas J. Conyne, her inventor, and she is 
the type of kite used commercially for 
floating advertising banners in the breeze. 
There is no great mystery about building 
the Conyne model. Straight sticks, paper 
or cloth for covering, paste, string and 
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These Conyne kites are powerful enough to 
lift flags and small objects into the air. 
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a little head work are all that are required. 
If ready-cut sticks are not available, rip 
what you need from a board with your rip- 
saw, or, better yet, with a circular saw. If 
you own one of those new “motorized 
workshops,” or if you can gain permission 
to use the school saw, you will be in luck. 
Spruce or soft pine are the woods to use, 
unless you can get something lighter. Balsa, 
the wood airplanes have made famous, has 
won favor among kite mechanics, and bam- 
boo is well liked. The advantage of bam- 
boo is in its strength. A kite with a bam- 
boo frame will fly in a wind that would 
snap pine sticks, 

Figure 1 shows a Conyne 4 feet long. If 
you want to build a larger model, notice 
that the four sticks are of equal length, and 
that the spacings are one-third of the 
length. If you use pine or spruce sticks, 
cut them of the width and thickneégs marked 
in Fig. 2, increasing this measurement a 
trifle for longer sticks. 

A tough wrapping paper is all right for 
the covering, but cloth is more durable. 
Cambric is good and inexpensive. Maybe 
you can get pieces of different colors. Red 
for the upper cell, blue for the lower cell, 
and white for the side wings make a good 
combination. 

First, frame the center cellular prism 
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with three sticks (Fig. 3). Cut the two 
bands of covering material 16 inches wide 
and 50 inches long. If cloth is used, cut it 
with the selvage along one edge, and allow 
14 inch along the other edge for turning 
and gluing. Forming the bands is particu- 
lar work. The sticks*must be spaced equi- 
distantly, 16 inches from center to center, 
and the paper or cloth must be stretched 
evenly so the surfaces will be smooth. 
Fasten the cloth with small tacks, or with 
glue or ambroid cement. 

Fasten the horizontal stick across two of 
the vertical sticks, at the inner edge of the 
upper cell, with ends projecting equally, 
and lash the sticks together where they 
cross. Then you will be ready for the 
framing string. A light-weight fishing line 


Dimensions and details for constructing a Conyne kite. 


is right for this. Cut a V-notch in each 
end of the three sticks, make half-hitches 
in the line and slip them over the stick 
ends. Pull the line taut, but not enough 
to bend the sticks. 


With the framing string in place, cover 
the side wings of the hexagonal plane, cut- 
ting two triangular pieces large enough to 
make a 14-inch lap over the string. Paste 
or glue the edges. 


The points at which to attach the belly- 
band are shown in Fig. 1. Make the loop 
long enough so when it is pulled to one 
side it will come a trifle beyond the end 
of the horizontal stick. Attach the flying 
line with a non-slipping knot, at the point 
indicated. 


WREN HUT MADE FROM A COCONUT SHELL 


O MAKE an ingenious coconut shell 

birdhouse, drill a %-inch hole in the 
side of the shell for the doorway, and drain 
off the milk. Then cut away the top of the 
shell with a hacksaw, remove the meat and 
scrape the shell clean. 

Make the roof octagonal, inscribing the 
octagon in an 8-inch circle, or make it 7 
inches square. After cutting the board, 
sandpaper the edges, then paint it green or 
brown, and screw a screweye into its center 
for the wire hanger. Drill three or four 
holes through the | top of the shell, slanting 
them so nails or screws can be driven 
through into the under side of the roof 


board. 
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This ingenious bird-house is made from a 
coconut shell sawed in half and mounted. 
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T’S ABOUT time to bring out your 1930 

advance model scooter. The photograph 
suggests a job in the latest vogue, with long 
rakish. body, equipped with “hotfoot” drive, 
positive quick-acting brake, automobile 
steering-wheel, short steering radius, per- 
mitting easy parking, clock-case type head- 
light, artillery, wire, disk or roller-skate 
wheels, optional. Complete specifications 


1930cAdvanceeModel Scooter 


will be found in the accompanying dia- 
grams. 

Figure 1 shows the assembled job. The 
chassis has a 2-by-4 reach, with a 2-by-4 
post mounted on the front, to which a 
2-by-4 wheel fork is hinged. Cut the reach 
of the length marked, slot one end for the 
rear wheel fork, and bore a hole °4-inch in 
diameter for a bolt axle (Fig. 9). The diam 
eter of the wheel will determine the length 
of the slot and the location of the axle boli 
hole. Cut the front post of the length in 
dicated in Fig. 2, and saw a slot in each 
end to receive the front fork hinges. Mount! 
the post upon the front of the reach, spik- 
ing through the reach into its end, and 
brace it with an iron shelf bracket (Figs. 
l and 3). 

Figure 4 is a detail of the front fork. 
Slot the lower end for the front wheel, then 
continue a slot up the center of the piece 
to the height of the upper hinge. The size 
of the wheel will determine the length of the 
bottom slot, also the position of the boli 
axle hole. If the wheel to be used exceeds 
5 inches in diameter, fasten a slotted block 
of 2-by-4 to the front of the fork, and run 
the axle bolt through this block. 
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Diagram showing parts and assembly of an automobile scooter. 
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Cut a slot in the top of the fork, to re- 
ceive the steering-wheel post. You can get 
an old automobile steering wheel for little 
or nothing at a garage, and an iron pipe 
nipple to fit the wheel hub, at a plumber’s. 
Drill a hole through the wheel hub and the 
pipe nipple for a bolt, and drill two %¢- 
inch holes through the nipple and the 2-by- 
1 for bolts for mounting the wheel post. 


The front fork hinges should be heavy. 
You may add a third hinge midway between 
the pair if you want to, for reinforcement. 
The hinges can be fastened with long 
screws. 


The brake is shown in detail in Figs. 1, 
9 and 10. The brake shoe is a wooden 
block 14-inch thick, 2 inches wide and 6 
inches long. It is hung from the 2-by-4 
reach by two 8-inch hanger strips nailed to 
its ends and screwed to the sides of the 2-by- 
1. A bolt extending through the reach and 
the shoe, throws on the brake. A strip of 
rubber from a tire tube, extending over the 
reach, with ends tacked to the two shoe 
hangers, releases the brake. The hole in the 
reach must be enough larger than the pedal 
bolt, so the bolt will not touch the wood. 
The bolt must be connected to the brake 
shoe with a pair of nuts, one above and one 
below the shoe, with the lower nut counter- 
sunk flush with the surface of the shoe. 


You will want a good paint job, of course. 
First apply a coat of outside house paint, 
then follow it with two coats of auto enam- 
els, to make whatever color combination 
you want. 


An old alarm clock with its glass held by 
the inner rim ring, the ring bolted to the 
case with small stove bolts, and the back 
of the case bolted to the wheel fork and 
pinned to the case, makes a good imitation 
drum headlight. Though, if you would 
carry a light, you might better substitute a 
bicyele lamp. 


Old carbide lamps such as used to be 
used on motorcycles and automobiles some 
years ago can be picked up for a song at 
almost any wrecked car junk shop. With 
a little effort you can adapt one of these 
lights for use on your pushmobile—and it 
will really work! Or, if you prefer, a dry 
cell can be mounted on the steering column 
and connected up with a regular electric 
lamp. 
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SHIP MODEL BASE 














NSTEAD of mounting your ship model 

upon the conventional type of stand, set 
her afloat on a choppy sea. The photograph 
shows how Wenzel Vockel worked out the 
idea for a small brig. 

Place the keel pocket off center, as shown 
in the diagram, so more water will show in 
front of the model than back of it. Use 
two boards of different width for the plaster 
base, and batten them together on the under 
side with two or three cleats, leaving %4- 
inch between them for the keel pocket. Make 
the rim strips 14-inch thick and 214-inches 
wide. Miter the ends, and fasten with glue 
and finishing nails. 


The base looks best with the plaster filled 
to the top of the rim. To retard the dry- 
ing of the plaster-of-Paris, so it will not 
set up before you have completed the mod- 
eling, add 1 part of a saturated solution 
of borax to each 12 parts of the water used 
for mixing the plaster. Drive large-headed 
tacks into the base several inches apart to 
key the plaster to the wood. 


When the plaster has dried, give it a coat 
of white shellac. Then brush on some 
medium chrome green. Wipe off the crests 
of the waves with a soft rag, and darken the 
troughs with a little Prussian blue. 











V/) pip 
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SNSBOARD ON 
CLEATS : 
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Cross-section showing details of model base. 
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Edited by WALTER D. KERST 


In this department Mr. Kerst tells how to get the best results in amateur 
movie making and shows how novel effects of professional cameramen can 
be duplicated by the amateur. As an associate member of the Society of 
Motion Picture Engineers, Mr. Kerst is a nationally known authority in his 

field. He will gladly answer questions of movie making enthusiasts. 


Silhouette Shots Make Home Movies “Different” 


NOVEL use of the amateur movie 
A caters and a way to make home 

movies that are “different,” is that 
of movie silhouettes. Entire little photo- 
plays, comedy or drama, can be made by 
the veriest tyro, either indoors or out, and 
the results are fascinating to watch on the 
screen. 

For indoor silhouettes, with artificial 
light, hang a sheet across a single or 
double open doorway. Be sure that the 
sheet is pulled taut, as wrinkles will show, 
and you will not have a background devoid 
of detail. The subject or subjects are 
placed two feet in front of the sheet, and 
your light source about 3 feet in back of it, 
in the next room, the purpose being to keep 
the background (or sheet) one even tone 
of white or light gray, while the side of 
the subject nearest the lens is in darkness. 
The arrangement is shown in Fig. 1. 

Extinguish all lights in the room in 
which the camera is placed. It would be 
interesting to experiment with various types 
of lights and lighting effects. Try admit- 
ting a very weak light to the side of the 
subject nearest the lens, so as to just make 
the detail discernible. Another way is to 
throw your main light source, which is in 
back of the sheet, so that it just illuminates 
the edge of the subject. Different methods 
will suggest themselves as you progress. 
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The distance in front of the subject that 
the camera is to be placed will, of course, 
depend on whether you wish to make a 
large close-up, a medium shot, or a long, 


full figure shot. Use the widest lens open- 
ing. Try to keep your subjects in profile 
in as much of their action as_ possible. 
Have them tell their story by gesture. 

A silhouette photoplay could be made 


with two or three characters. Have your 
plot action or continuity ready before you 
start. You can insert close-ups, medium 
shots, and long shots just the same as in 
your usual outdoor movie. In changing 
from scene to scene, use a fade-in and 
fade-out, so that the change will not be so 
abrupt. For a fade-in, shut your dia- 
phragm to the smallest opening. Then, 
with your hand over the lens, start your 
camera and action, gradually removing 
your hand and slowly opening the dia- 
phragm as far as it will go. The fade-out 
is accomplished by reversing this proce- 
dure. Keep in mind that in order to do 
this successfully the strength of your light 
will have to be such that at full lens open- 
ing you have just the right amount of light 
needed for the effect desired. When you 
start your fade-out, the light will gradually 
diminish on the film, as the diaphragm is 
closed. 

As to the kind of lights to use, two 100 
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Figure 2 














Figure 3 








watt bulbs in reflectors will serve splend- 
idly for the straight silhouette pictures. 
For special effects you will need somewhat 
stronger lights. Where you wish to line 
just the edge of objects or figures in the 
scene, place your lights as shown in Figure 
2. Use the 200 watt light nearer to the 


subjects than the lights in back of the 
sheet. The effect shown in Figure 3 is ob- 
tained by using a weaker light in back and 
above the camera to faintly illuminate the 
shadow side. Be careful not to place this 
light too near the subjects or the silhouette 
effect will be destroyed. 


Novel Stunts for Your (amera 


BUILDING A HOUSE IN FOUR MINUTES 


N ENTERPRISING amateur recenily 


showed pictures of his house being 
built, from the excavation to the completed 
job, and on the screen it needed only four 
minutes and ten seconds to do the work. 


Magic, you say? Not at all. You can do 
the same with your own camera. The first 
shot should be two or three feet of the land 
being broken for the excavation. A week 
later, the excavation is finished and another 
two or three feet of this is made. During 
the course of construction, a similar amount 
is shot of the more important stages of the 
work as it progresses. When the house is 
finished, the different shots are arranged 
in sequence after being cut out of the va- 
rious 100 foot reels. These are then spliced 
and when the finished 100 foot reel is 
shown on the screen with appropriate titles 
your house will seem to rear itself as if by 
magic. 
WATCHING YOUNGSTERS 
GROW 

DOCTOR movie enthusiast recently 

made movies of his youngster a few 
hours after it was born. Every six months 
thereafter he made 25 or 50 feet of film. 
Ten years from now this living record will 
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be of inestimable value to him, for in a 
few moment’s time he can see his child 
grow before his very eyes, and live over 
again the happy moments of past years. 
Still pictures and the old parlor album 
cannot begin to compare with this modern 
method of keeping fresh the memories of 
our loved ones. 














Lon Chaney poses for a silhouette shot, 

made by the methods Mr. Kerst explains 

above. Photo by courtesy of Movie Makers 
magazine. 
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Professional Cameramen Twist Lion’s Tail to Make Him Roar 


ti 
a a, 
ey 





Leo, the lion trademark of Metro-Goldwyn-Mayer movies, makes a roaring debut in the 


talkies. 


The microphone and camera are shown all set to shoot Leo, but it was only afte: 


considerable tail-twisting that he consented to let forth a real lion-sized roar. 


ANIMATED TRAVEL 
RAVEL films can be “pepped” up by 


animating the scenes of places visited, 
showing the train, car or whatever mode of 
travel used, speeding over a map of the 
places visited. Make a simple black and 
white outline map of the desired town, city 
or country and then a separate black and 
white or half tone picture of the vehicle of 
travel, say a motor car. Set the map up 
the same as when photographing titles ex- 
cept that the map should be spread out on 
the floor or ground and the camera placed 
above it, fastened to some support so that 
the lens is parallel to the map, and shoot- 
ing down vertically at it. Place the illus- 
tration of your motor car at the point where 
the pictures start the trip. Press the button 
lightly, exposing one or two frames of film. 
Move motor car a quarter of an inch or so, 
take a few more frames of film, and so on. 
When you reach a point on the map where 
you made a stop and filmed pictures, the 
name of the place can be made to appear 
suddenly by placing on the map the name 
printed on a separate slip of white paper, 
and shooting a few more frames. Many 
other ways of using this idea will suggest 
themselves as you progress. Indeed, it is 
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possible to do away with the usual titles in 
many films by using this animated method 
of travel. 


WORWM’S EYE VIEW 
O DOUBT most of you have seen i: 


your local movie theatre a scene of an 
approaching train, made from the level of 
the tracks on the ground. The train comes 
nearer and nearer and suddenly leaps right 
on out of the screen, apparently over the 
heads of the audience. Before the days of 
motor driven cameras, cameramen risked 
their lives to get stich scenes. They had to 
burrow themselves between the tracks in : 
shallow trough, and keep cranking whil 
the train thundered on above them. To 
make a similar shot today, all you have to 
do is to wind your camera, place it between 
the ties of the railroad track, tilting it up 
wards so that it will take in the prope 
angle of the approaching train. When the 
train is at the proper distance press th 
starting button and lock it in place, step 
aside, and the train rushes over the camera 
which is clicking merrily secure in its place 
between the tracks. Numerous scenes can 
be made in this way, and the effects on the 
screen are thrilling. 
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Maybe you don’t believe that the inven- 
tors of the devices shown below ever went 
to the expense of having the government 
issue them patents, but they did—we can 
prove it by patent office records! 




















Suspense 
is Awful! 
——S_ 


ELASTIC GALLUSES ARE 
LIFE-SAVERS 


TS of Modern Mechanics readers who 
have traveled about in country towns and 
who have slept in small hotels will be familiar 
with the merits of the above pair of suspen- 
ders. You probably have seen the little paper 
sacks placed near hotel windows wherein 
ropes are placed to enable the roomer to 
slide down outside in case of fire. This pair 
of suspenders is a condensed version of the 
hotel life-saving rope. The modus operandi is 
as follows: Presuming the wearer is asleep 
and an alarm is sounded, and presuming the 
wearer is sleeping in his clothes (not a bad 
idea in some hotels) the ends of the suspend- 
ers are hooked to a bed or other handy object 
and the leap for life is made. The elastic 
unravels and floats you to earth. 
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COLLAPSIBLE HEAD REST 


OCK a bye, 
Baby, sleep sit- 
ting up! George Pull- 
man, were he living, 
would no doubt be 
interested in the 
possibilities of this 
invention. It is an 
early and authentic 
version of the orig- 
inal pogo stick. The 
user, riding trains, 
and being unable to 
obtain sleeping ac- 
commodations, mere- 
ly unfolds the com- 
bined optician’s 
headrest and seance 
stool, adjusts himself comfortably, and snores 
away lustily in the arms of Morpheus. The 
pogo stick today is a jumping stilt, with 
springs on. My! How times change! 


ROSSING 


Three guesses what the above drawing is a 
picture of! You lose—it isn’t a cross section 
of a human muscle; it’s a bird’s eye view of 
what a popular highway crossing will look 
like a few years hence. Automobiles, street 
cars, bicycles and kiddie cars all have their 
own lanes of travel, and the idea is that they 
won’t bump into each other and there won’t 
be any more highway accidents and every- 
body will get along swimmingly. Anyhow, 
we’ve got a hunch that this muscular road 
crossing might be a dizzy place for a big 
butter-and-egg man to wander into on his 
way home from a party. 
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Boy’s Cruiser,“Humpty-Dumpty,” is Built V-Bottom 








This wash drawing shows Humpty Dumpty under sail. Our artist, Mr. Worden Wood, being 
a “down easter” and knowing what boats look like, has visualized for Modern Mechanics 
navy of boating fans this great little toy cruiser. All the dimensions needed to enable anyone 
fairly familiar with boat building to build her, will be found in this article by Weston Farmer. 
Ballasted with concrete and fitted with an abbreviated bunk, this makes a fine little cruising 
vessel for boys around the average summer watering place. 
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After an afternoon of cement loading, Humpty Dumpty was ballasted, towed to midchannel 
and this shot was then taken. 


The Genesis of “SHlumpty-“Dumpty” 


How to Build a Real Boy’s Cruiser 


by WESTON FARMER 


Naval Architect 


T IS queer the way boats are born in 

the minds of men who design them. 
Take Humpty Dumpty, for instance. 

This little tub was conceived as a result 
of the many questions I asked myself one 
August day as I lay confined on the under- 
side of a red patchwork quilt in a cabin on 
the north shore of Lake Superior. The 
leisure enforced by an auto accident en- 
abled me to study the plans of Peggy, 
which is the name of a little boat designed 
by one Sam Rabl, a naval architect who re- 
sides in Baltimore. Sam has as many 
original ideas on how boats should be 
built as a red-headed republican senator 
might have. I liked his design and won- 
dered if I should ever be able to build one 
like her. 

Among the unusual features of Sam’s 
Peggy design, was the diagonal bottom 
planking, also the small size of the boat. 
And, too, the simplicity of her rig. The 
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more I thought the better I liked her. So 
I planned, vaguely, a toy boat that could be 
built just as a pastime which would be 
smaller than Peggy, different than Peggy, 
but which would still have some of her 
originality. 

Then one day a generous editor sent a 
generous check for a story, and Humpty 
Dumpty came to life overnight. Her model 
was whittled out forthwith, the lines shown 
in the accompanying blueprint were taken 
from the model, and the order placed with 
a good boatbuilder. 

As work progressed, day after day, pho- 
tos were taken so that a complete visual 
history of the boat could be preserved and 
passed along to fellow boat bugs. 

That, in short, is the story of how Hump- 
ty Dumpty came to be. 

But wait till I tell you of her building, 
and how you might go about making one 
like her. Then I'll tell you a few things 
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She’s Cutter .Rigged---Like a Big ’Un 


The frames are ‘nade 
the first of all. The lines 
are laid down in full size 











_- LENGTH OF MAST 
FROM DECK TO TRUCK 
srt 


as taken from the lines 
drawing in the blueprint. 
Make not only a _ half 
breadth plan full size, 
and also a profile plan, 
but see that they check 
with each other by tak- 
ing off the heights at the 
keel, at the chine and the 
deck line at each station 
and setting them at their 
proper distance from the 
center line by measuring 
off the half breadths. 
When you have finish- 
od with the laying down 
of the full size lines, you 
will have a cross section 
drawing like figure 6, 
which you can make the 
mold frames from. These 
look like the frames 
shown in fig. 1. They 
are 34-ins. by 5-ins., of 
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spruce, and are tied with 
floors across the bottom 
where they rest on the 








The sail plan is small and snug. Dimensions of the sail are 

en, and any sailmaker will be able to make the sails from this 

sail plan, and any boatbuilder will be able to rig the boat. The 
hull is blue, the bright work natural varnished. 


about her and the way she acts. 

From a perusal of her lines you will see 
that she is a V-bottomed boat. The cross 
sections appear as vees, rather than as 
round and curved. 

This, you will observe, makes for extreme 
simplicity of building, as there are no curv- 
ed frames to build or plank around. The 
construction of Humpty Dumpty is about 
as complicated as the construction of a soap 
box. Of course, it is not presumed that 
one unfamiliar with boatbuilding will at- 
tempt to build her. But any man who 
understands boats, or any boatbuilder, will 
be enabled to help you produce a very sat- 
isfactory boat from the plans herewith. 
Right at the outset I caution you to secure 
the help of a man who knows boats if you 
would build her—and this holds true of 
any boat plan, no matter how simple. If 
the reader is not a boatman help should be 
procured in building. 
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keel as shown in the 
photo. 

They are fastened to- 
gether at the chine with 
brass screws and a notch 
is cut for the inside chine. 

The frames are all lined up in the 1% 
inch white oak keel which is cut from 2x12 
stock and which is scarphed-as the side art 
in figure 2 indicates. 

The frames are fastened to the keel by a 
bolt which runs through the edge grain of 
the floors and through the keel. These bolts 
are made with a thread cutter and a length 
of galvanized iron rod, 14-inch in diameter. 
The threads are cut after the proper length 
for the bolt has been determined and the 
ends have been hacked to size. 

Use plenty of white lead in setting down 
the washer and the bolt. It will preserve 
the wood and help make the boat tighter. 

The rabbet, or that part of the keel which 
is usually chiseled out to allow the gar- 
board or nearest-keel plank to be fastened, 
is dispensed with a la Sam Rabl in this de- 
sign. Instead of laboriously chiseling out 
the groove in the keel, Rabl and others of 


giv- 
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Lines, Construction Plan, and All Measurements 
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Shown to scale here are the complete details, with measurements, for the building of Humpty 
Dumpty. The figures H-1’ 1% at the top of the deck line mean the height of the deck line 
above waterline. Other dimensions indicated by dimension lines. The construction plan is 
given as an example and a guide rather than a design to be followed to the letter. 
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Fig. 1. 


the mold frames are put in and tied with cross braces. 


The keel, the stem and the frame for the transom are set up on the shop floor. Then 


The planking is then put around the 


topsides, from the chine up as shown. 


the Chesapeake boatbuilding regions fasten 
a beveled piece of wood, called acheek piece, 
to the side of the keel. This is fastened with 


brass screws spaced about 2'4-inch intervals 
and slightly staggered in the 14% by 1% 


white oak cheek piece. The cross section 
drawing will show how it is beveled. 

One of the beauties of the Chesapeake bay 
type of construction, along which lines 
Humpty Dumpty is designed, is that abso- 
lutely no false work needs to be made. 
There are no molds to be made, or rib- 
bands, or the usual “fruit” of boatbuild- 
ing. The frames you take from the body 
plan are the frames which not only mold the 
shape of the boat, but they stay there per- 
manently. For that reason I have taken a 
little liberty with the usual boatbuilding 
terms and have called them mold-frames, 
since they serve the purpose of both. 

Another good feature of the Chesapeake 
type of construction is that there are no 
battens used behind the seams, as is the 
case in some kinds of V-bottom construc- 
tion. The seams when done have a piece 
run from the chine to the sheer plank to 
keep the planks between frames from shift- 
ing and weaving. These pieces may be any 
size or weight of wood, but need be no 
larger than the size needed to hold the 
brass *4-inch screws with which the 54-inch 
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planking is fastened. On the frames, 114 
screws are used. Brass is the only thing 
to use in a boat like this because the cy- 
press planking will be very apt to split if 
nails are used. The common wire or car- 
penter nails should be left out of the con- 
struction entirely. A letter to E. J. Willis 
& Co., 85 Chamber St., N. Y. City, mention- 
ing this article, will bring you information, 
on the hardware for Humpty Dumpty, and 
this firm will be glad to mail you their 


FRAME / STATIONS 








BASE LINE 





This is the body plan of the boat from which 

the frames are made. As the story shows, the 

cross section lines must be laid down full size 

and the frames then made from the patterns 
thus obtained. 
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catalogue in addition 
to making recom- 
mendations. 

That, in substance, 
is an outline of the 
procedure _ through 
which you must go 
in chronological or- 
der to get the boat 
built. If you will 
follow the photo- 
graphs on the meth- 
od of building, over 
to the left you will 
see the boat set up. 


The keel, fig. 1, has 











been cut to the shape 
shown in the lines 
drawing on the blue- 
print. The keel has 
been set up and 
braced. The transom 
framing also has been placed. It is built 
out of 54-inch thick cypress planking set 
over a frame of spruce %4 by 5 inches in 
much the same manner as shown in the top 
view of the boat. This view shows the tran- 


this view shows. 
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Here are all the cross sectional details for 

Humpty. Note the manner in which the chine 

piece and the cheek pieces are placed. The 

bottom planking is shown as having been 

sliced diagonally. Cement is poured into the 

hull against the bare wood when the hull has 
been launched. 
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done, the boat is turned turtle on the floor, 

and the diagonal bottom planking put on as FJ 

Note the brass screw fas- ‘of, eT 
tenings. 


som framing clearly. Should you desire 
more information on the subject, the Motor 
Boat Handbook, Vol. III, can be had from 
Chas. Hall, 101 West 31st St., N. Y. City, 
for the sum of one dollar. Within the scope 
of this article there is not enough space to 
discourse on the general manner of framing 
transoms, and for that reason, anticipating 
some readers will want to know more than 
we have space for elucidating herewith, we 
make the above suggestion. 

When, as in fig. 1, the frames have been 
erected and the transom also, the chine 
pieces and the cheek pieces, dimensions for 
which will be found in the cross section 
drawing are fastened in place. Then start- 
ing with the plank nearest the chine—the 
chine is the boatbuilding term for the sharp 
corner in the frame—it is planked on. First 
one side is fastened and then the other. It 
will be necessary to use two lengths for 
all these planks, and they are joined by 
carefully cutting them off flush so that 
they butt against each other at the ends, 
and by fastening them with a butt block 
inside the boat, secured with brass screws. 

The seams are beveled a bit—left flush 
on the inside edge and about a sixteenth 
of an inch open on the outside. This is 
for the caulking cotton to be driven into. 
Any boat must be caulked when there are 
no seam battens behind the seam. The 
seam is finished off with white lead and 
scraped even with the hull with a putty 
knife. 
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The outside of 
the hull then can be 
primed with a coat 
of white lead paint, 
mixed thin. Use 
half turpentine and 
half paint and 
prime with two 
coats, sanding 
lightly between 
each coat to take off 
the raised whiskers 
which the first coat 
will leave. Be sure 
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lg --—~ Fig. 5. 


When the top sides have been planked, 
the boat is turned bottom up and the diag- 
onal bottom planking is put on as in figure 
2, running at an angle of about 45 degrees 
from the keel with the outside edge farthest 
aft. This allows the bottom plank to be 
fastened to the cheek piece, to two frames, 
and to the chine piece. Thus the bottom 


planks when once put on are there to stay. 














Fig. 4. The deck framing. No set plan need 

be followed, but the one used by the designer 

is clearly shown in this view. A covering 

board is worked around the frames, and the 
white oak decks laid. 
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the first coat of 


The completed hull ready to paint j 
J launch. Painted, sanded, with hardware acecggns dry before 
installed, and ready for the “drink.” 


you apply the sec- 
ond one. 

The decks are 
then laid. Some mention of this procedure 
has already been made. The deck beanis 
are of spruce and are laid in substantially 
the manner shown in the top view of the 
boat. There is no special planning of the 
way the beams are laid. They are there to 
support the decking and as long as they 
fulfill that function there will be no. com- 
plaint in the service the decks can give. 
Note that there are three beams in the. way 
of the mast. This makes for rigidity. The 
mast is mounted, not through the deck and 
heeled inside the boat, but the heel is al- 
lowed to rest right on the deck over. the 
three deck beams, which are of the same 
scantling measurement as the rest of the 
deck beams. 

The mast is fastened with a long lag 
screw. 

The rail and the bulwarks, or raised 
rail as the drawing made from my plans 
by Modern Mechanics staff artists calls it, 
will need a word or two of explanation. 

From the cross sectional view which 
shows how the frames are made, how thick 
the planking, chine and cheek pieces are, 
you will observe that the ends of the fram-s 
are allowed to pass the deck line. Between 
them, as you will observe from the top 
view or deck view of the boat, the covering 
board or planksheer, as it is sometimcs 
called, is fitted. When the plank sheer is fit- 
ted, the boat can be decked, the ends of 
the decking butting up tangent to the cov- 
ering board. This will leave the ends of 
the frame protruding from the hull of the 
boat. Six inches from the deck in the 
front end of the boat tack a batten. Then 
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parallel to the deck line, or sheer line as 
boatbuilders call it, tack the batten back 
around the rest of the frames. Mark each 
frame, and saw off square. Then place the 
5¢ cypress raised rail about them, fasten- 
ing as usual with brass screws. Leave a 
little waterway of, say, 4% inch or so, be- 
tween the deck and the raised rail. 

After the raised rail has been fastened 
and allowed to run past the transom, it is 
sawed off flush with that worthy member, 
and the edge of the rail planed flush with 
the heads of all of the clipped frames. 
Then the 1 x 3-inch white oak rail is 
screwed down to the heads of the frames 
and to the raised rail. The inside of the 
cockpit is lined between the deck line and 
the sunken floor line with light spruce or 
cypress. This portion of the work cannot 
be well explained by drawings, but it will 
show up when the work has progressed far 
enough along to have reached this stage. 

The decks are finished by scraping them 
after they have been planed. They are 
fastened, of course, with screws, and the 
screws are countersunk deeply, in holes 
which have been cut with a Forstner bit 
so that wood plugs can be put over the 
screw heads and be glued in. The plugs 
are cut flush with the deck with a chisel. 
and the planing and scraping processes are 
completed. The bright work of the ship is 
varnished three coats of varnish, with sand- 
ing and thorough drying between each coat. 
It is possible to oil the decks with linseed 
oil as the original Humpty had, but the oil 
will cook out in the sunlight and the decks 
without the varnish 


It is hard for many to believe that Hump- 
ty Dumpty carries about 1,200 lbs. of con- 
crete in her little innards to set her down 
on the water to the line indicated in the 
drawing. Yet Ole Hanson, and John Re- 
deen, of the splendid boatbuilding firm of 
Wayzata Boatbuilding Company, Wayzata, 
Minn., worked all afternoon mixing cement 
aggregate and pouring it into the litile 
wagon. Pail after pail they handed to me 
as I stood barefoot in the hatch pouring the 
warm, slushy stuff into her bilge, smooth- 
ing it level with a stick. 

All this weight is to make a safe boat 
of Humpty, and a good sailer. If she didn’t 
set down to the designed water line, the 
winds would have her at their mercy, for 
light she is a tender form of hull. Laden 
wit’: ballast she is as solid as the average 
thirty-footer, and the winds carry her along 
in great style. 

That is about all that I can say regard- 
ing the building of Humpty Dumpty. To 
explain how every screw is placed would 
be useless. The main steps in building the 
little packet have been outlined, and that, 
the writer thinks, is enough for any handy 
boat bug. Directions will always furnish 
themselves on any sort of building project 
—and, well, if a point or two is not clear, 
the editor is al- 
ways glad to 
answer ques- 
tions. 





will really weather 
too fast. 


The topsides are 
painted with a blue 
such as is shown in 
the wash drawing 
which Worden 
Wood did to illus- 
trate this article. 
There being no 
pictures available 
of the boat under 
sail with her., full 
rig on, the artist 
was called upon to 











interpret the archi- 
tect’s conception of 


Fig. 3. When the steps in Fig. 1 and Fig. 2 have been completed, the 


the little vessel plank fastenings are countersunk, the planking planed, the boat right- 


under sail. 
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ed, sanded and primed with lead paint. 


163 





[OST Jnside the EARTH 


by EDGAR RICE BURROUGHS, Author of “Tarzan” 


Don’t miss the sain veins in this great story of 
strange adventure at the core of the earth, appearing below. 
It is one of the best stories Mr. Burroughs has written. A 
summary of previous chapters is printed as part of the story. 


HEN Perry invented his under- 
Wevuna prospecting machine, I had 
no idea that it was destined to carry 
the two of us to the very center of the 
earth—but that, incredibly, is just what 
happened! I had been furnishing Perry 
with money to finance his invention, and 
when he completed the man-carrying drill 
we both stepped inside its chamber, turned 
on the power, and began boring beneath 
a mountain in search of gold bearing ore. 
The Prospector, as we called the machine, 
was a jointed metal tube with ‘huge drills 
in its nose which bored through the earth 
at several miles an hour. After we had 
gone a short distance we were ready to re- 
turn to the earth’s surface, but when we 
tried to turn the steering wheel we found 
it jammed—we were helpless, boring 
straight down to the center of the earth! 

After several hours we were almost 
suffocated from lack of fresh air in our 
cramped chamber, and we both lost con- 
sciousness. When we recovered the Pros- 
pector had stopped, and when we opened 
the door we found ourselves in a strange 
world at the very core of the earth. Ven- 
turing after food, we were captured by a 
race of ape-men and taken to the city of 
the Mahars, hideous reptiles which were 
the ruling creatures of this queer country. 
A beautiful young woman, Dian by name, 
was also a captive, but she escaped before 
we reached the city of Phutra. 

I, too, escaped after a time, but Perry 
was not with me and I felt in honor bound 
to return to him. When I reappeared in 
the Mahar city, explaining that I had re- 
turned voluntarily, I was sentenced to the 
horrible chambers where the Mahars prac- 
ticed vivisection on human beings. 


WALKED in silence beside my guard 


down through dark corridors and run- 
o 


164 


ar Rice Burroughs, Inc. 


ways toward my awful doom. At a low 
level we came upon a number of lighted 
chambers in which we saw many Mahars 
engaged in various occupations. To one 
of these chambers my guard escorted me, 
and before leaving they chained me to a 
side wall. There were other humans sim- 
ilarly chained. Upon a long table lay a 
victim even as I was ushered into the room. 
Several Mahars stood about the poor crea- 
ture holding him down so that he could not 
move. Another, grasping a sharp knife 
with her three-toed fore foot, was laying 
open the victim’s chest and abdomen. No 
anesthetic had been administered and the 
shrieks and groans of the tortured man 
were terrible to hear. This, indeed, was 
vivisection with a vengeance. 

The Mahars had paid not the slightest 
attention to me as I had been brought into 
the room. So deeply immersed were they 
in their work that I am sure they did not 
even know that the Sagoths had entered 
with me. Upon the floor between me and 
the Mahars lay a tiny surgical instrument 
which one of them must have dropped. 
It looked not unlike a buttonhook, but was 
much smaller, and its point was sharpened. 
A hundred times in my boyhood days had 
I picked locks with a buttonhook. 

Crawling to the limit of my chain, | 
found that by reaching one hand as far 
out as I could my fingers still fell an inch 
short of the coveted instrument. 

At last I turned about and extended one 
foot toward the object. My toes dropped 
upon the cold metal. Gradually I worked 
it toward me until I felt that it was within 
reach of my hand and a moment later | 
had turned about and the precious thing 
was in my grasp. 

Assiduously I fell to work upon the 
Mahar lock that held my chain. It was 
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As before on that far-gone night that had witnessed our first trial of the iron monster, there 
was a frightful roaring beneath us—the giant frame trembled and vibrated—there was a rush 
of sound, and we were off! 


pitifully simple. A child might have picked 
it, and a moment later I was free. 
The Mahars at the table had their backs 


toward me. I gave two mighty leaps that 
carried me out of the chamber into the 
corridor beyond, down which I raced with 
all the speed I could command. Presently 
[ reduced my speed to a brisk walk. After 
a time I came to a passage that seemed 
in some mysterious way familiar to me, and 
presently, chancing to glance within a 
chamber which led from the corridor I saw 
three Mahars curled up in slumber upon a 
bed of skins. It was the same corridor and 
the same Mahars that I had intended to 
have lead so important a role in our escape 
from Phutra. 

My one great danger now lay in return- 
ing to the upper levels in search of Perry 
and Ghak, but there was nothing else to be 
done, and so I hastened upward. I found 
Perry and Ghak together in the chamber 
where we had been wont to eat and sleep. 

Both were glad to see me, it is needless 
to say, though of course they had known 
nothing of the fate that had been meted 
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out to me by my judges. It was decided 
that no time should now be lost before at- 
tempting to put our plan of escape to the 
test. 

Down to the main floor we encountered 
many Mahars, Sagoths, and slaves; but no 
attention was paid to us as we had become 
a part of the domestic life of the building. 
Wrapped in a skin I carried three swords, 
and the two bows, and the arrows which 
Perry and I had fashioned. Where I left 
Ghak and Perry there were no other crea- 
tures in sight, and so I withdrew one sword 
from the package, and leaving the balance 
of the weapons with Perry, started on alone 
toward the lower levels. , 

Having come to the apartment in which 
the three Mahars slept I entered silently on 
tiptoe, forgetting that the creatures were 
without the sense of hearing. With a quick 
thrust through the heart I disposed of the 
first but my second thrust was not so for- 
tunate, so that before I could kill the next 
of my victims it had hurled itself against 
the third, who sprang quickly up, facing 
me with wide-distended jaws, It made a 
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BOYS MODEL AIRPLANES THAT FLY 
—Hiere’s the greatest value you've ever 
seen, a genuine aluminum model airplane that really files. 
At a small price. The “‘Mocar’ monoplane—Set No, 1— 
is a copy of Lindbergh's famous Spirit of St. Louls. Wing 
spread 18 inches, fuselage i2 inches, powerful motor, 
special propeller, rubber-tired disc Weight com- 
plete only about 2% oz. 
This is a practical, simple, real model plane that gives 
whole lot of fun at a very moderate cost. 
all-metal cnnensn makes a sturdy plane that will 
stand a lot of abuse. The outfit is mounted on card- 
board with all” parts plainly marked, and full instruction 
for assembly Pliers only tool necessary. Construction 
Set No. 1 complete with rivets, bolts, wheels, wing and 
fuselage covering material, only $1.50 postpaid (3 for 
$4). Modeb TL. made y ready to fly $2.25 (3 for $6) ppd. 
Great fun, learn how to make and fly airplanes. 
THE MOUNT CARMEL MFG. CO. 
Dept. 0. New Haven, Conn. 
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ORDER /\. \ 
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Tabacco Habit 


BANISHED 
ic Let Us Help You 


No craving for tobacco in an 

form after you begin taking Tobacco 
Redeemer. Don’t try to quit the tobacco 
habit unaided. It’s often a losing fight against heavy 
odds and may mean a serious shock to the nervous 
system. Letus help the tobacco habit to quit YOU. 
It will quit you, if you will just take Tobacco Re- 
deemer according to directions. It is marvelously 
quick and thoroughly reliable. 


Not a Substitute 


Tobacco Redeemer contains no habit-forming 
drugs of any kind. It is in no sense a substitute 
for tobacco. After finishing the treatment you 
have absolutely no desire to use tobacco again or 
to continue the use of the remedy. It makes not 
a particle of difference how long you have been 
using tobacco, how much you use or in what form 
you use it—whether you emoke cigars, cigarettes, 
pipe, chew plug or fine cut or use enuff, Tobacco 
Redeemer will positively remove all craving for 
tobacco in any form ina few days. This we abso- 
lutel Wy queqeenee in every case or money refunded. 

rite today for our free booklet showing the 
deadly effect of tobacco won the human system 
and positive proof that bacco Redeemer will 
quickly free a= of the habit. 
li Pharmacal Company, 
Dept. er Clayton Station, St. Louis, Mo. 
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dash to escape me. But I was too quick 
for it,'and so, half hopping, half flying, it 
scurried down another corridor with me 
close upon its heels. 

Of a sudden it turned into an apartment 
on the right of the corridor, and an instant 
later as I rushed in I found myself facing 
two of the Mahars. The one who had been 
there when we entered had been occupied 
with a number of metal vessels, into which 
had been put powders and liquids. In an 
instant I realized what I had stumbled 
upon. It was the buried chamber in which 
was hidden the Great Secret of the race of 
Mahars. And on the bench beside the 
flasks lay the skin-bound book which held 
the only copy of the thing I was to have 
sought, after dispatching the three Mahars 
in their sleep. 

There was no exit from the room other 
than the doorway in which I now stood fac- 
ing the two frightful reptiles. Together 
they launched themselves upon me, and 
though I ran one of them through the heart 
on the instant, the other fastened its gleam- 
ing fangs about my sword arm above the 
elbow. 

With what seemed to me my last ounce 
of strength I ran the blade through the 
ugly body of my foe. 

It was with an emotion of triumphant 
pride that I stepped across the convulsivel\ 
stiffening corpse to snatch up the most 
potent secret of a world. A single glance 
assured me it was the very thing that Perry 
had described to me. 

I tucked the book in the thong that sup 
ported my loin cloth, and turned to leave 
the apartment. At the bottom of the cor- 
ridor which leads aloft from the lower 
chambers I whistled in accordance with the 
prearranged signal which was to announce 
to Perry and Ghak that I had been suc- 
cessful. A moment later they stood be- 
side me, and to my surprise I saw that 
Hooja the Sly One accompanied them. 

I had no love for Hooja, and no con- 
fidence in him. I was sure that if he 
thought it would profit him he would be- 
tray us; but I saw no way out of it now. 

Some time later we had removed the 
skins from the four Mahars, and so suc- 
ceeded in crawling inside of them ourselves 
that there seemed an excellent chance for 
us to pass unnoticed from Phutra. 
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Earned $500 
Spare Time 


Frank J. Deutsch, Penn.: “TI 
have made over $500 out of 
Radio in my spare time. Yours 
is a great plan for ambitious 
men. 


Becomes Radio 
Engineer in 
One Year 


Claude DeGrave, Canada: “I 
knew nothing about Radio 
when I joined the Association a 
year ago. I am now a member 
of the engineering staff of the 
DeForest Company and my in- 
come is 225% greater than at 
the time I joined,” 


Doubles Income 
in 6 Months 


W. E. Thon, Chicago: “You 
have an excellent plan. Six 
months after I enrolled I se- 
cured the managership of large 
Radio store and doubled my 
income.’ 


Act NOW— 


To limited number, we will give Special Memberships that 
may not—need not—cost you a cent. 
today. With the details we will send you copy of our Radio 
Idea Book that will open your eyes 


RADIO ASSOCIATION OF AMERICA 


Dept. MM-4 4511 Ravenswood Ave., Chicago, Til. ncenccecaascaceascesseeeeasea 


\" 
‘ke 





ACH of these Association-de- 
E veloped plans a big money- 
maker. Set owners’ everywhere 
want their sets modernized, freed 
from static, made to operate electrically, transformed into single 
dial controls. Learn to render these services and you can 
easily make $3.00 an hour spare time, to say nothing of the 
money you can make installing, servicing, repairing, building 
radio sets and selling supplies. Our members cleaning up! 
You ean do the same. 


Join the Radio Association 


A membership in the Association will give you the training you 
need to render these services,—that will enable you to earn $25 
to $75 a week spare time—train you to install, repair, build all 


kinds of sets—start you in business without capital—prepare 
you for the $3,000 to $10,000 big-pay radio positions—help you 
secure a better position at bigger pay for you—give you ‘the 
privilege of buying supplies at wholesale. A membership 
need not cost you a cent. 
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Build This 
IDEAL 
Flying Model 
of the 


“SPIRIT OF ST. LOUIS” 


A perfect 3-foot miniature of the most famous Airplane in the 
World! Anybody can build and fly it. The IDEAL Complete 
Cc onstruction Outfit contains everything needed; all parts, fit- 
tings and materials, full plans, diagrams and instructions. The 
Model is guaranteed tofly when correctly built. $7 50 

Complete Construction Outfit. . . . 
(West of Denver, Colo., and in Canada $8.00) f co 
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Plans for Model Airplanes 
Complete, accurate, }4-size Plans, with Building- 
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New York- Paris; FC (sy R; Curtiss; DeHAVIL- 

LAND; NC-4 Seaplane; Bleriot; 
Taube ep Nieuport; Cecil Peoli. 
Model Book Free with each plan Each 25¢ 


64 pg. Book for Model Builders 


Contains plans for building Gliders and Racer, 
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complete catalog of Parts, Supplies, Materials 
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Screw-holding screw driver! Amazing brand new patented in- 
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opportunity earn big money. Free trial offer. Jiffy, 1057 Win- 
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Thus we started up toward the main floor 
of the building. Ghak headed the strange 
procession, then came Perry, followed by 
Hooja, while I brought up the rear. 

Slowly, after the manner of locomotion 
habitual to the Mahars, when they are not 
using their wings, we crept through throngs 
of busy slaves, Sagoths, and Mahars. After 
what seemed an eternity we reached the 
outer door which leads into the main avenue 
of Phutra. 

On we went up the broad street, but now 
we were safe for the very numbers of our 
enemies that surrounded us on all sides. 
In the thick of the crowd we passed up 
the steps of Phutra and out onto the plain. 

The heat of the vertical rays of the sun 
was fast making our horrible prisons un- 
bearable, so that after passing a low divide, 
and entering a sheltering forest, we finally 
discarded the Mahar skins that had brought 
us thus far in safety. 

On and on we raced, our one thought 
to put as much distance between ourselves 
and Phutra as possible. Ghak was leading 
us to his own land—the land of Sari. 

At last, after what seemed months, and 
may, I now realize, have been years, we 
came in sight of the dun escarpment which 
buttressed the foothills of Sari. At almost 
the same instant, Hooja, who looked ever 
quite as much behind as before, announced 
that he could see a body of men far behind 
us topping a low ridge in our wake. It 
was the long-expected pursuit. 

A backward glance gave me a glimpse 
of the first of the Sagoths at the far end 
of a considerable straight stretch of canon 
through which we had just passed, and 
then a sudden turning shut the ugly crea- 
ture from my view. 

Again the canon veered sharply to the 
left, but to the right another branch ran 
on at a lesser deviation from the general 
direction, so that it appeared more like 
the main canon than the left-hand branch. 

Pausing at the junction I waited until 
the foremost Sagoth hove into sight. Ghak 
and Perry had disappeared around a bend 
in the left-hand canon, and as the Sagoth's 
savage yell announced that he had seen m« 
I turned and fled up the right-hand branch. 

A few yards beyond the canon’s end, the 
path widened, and at my left I saw the 
opening to a large cave. Before, the ledge 
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INSIDE THE EARTH 


continued until it passed from sight about 
another . projecting buttress of the moun- 
tain. 

Here, I felt, I could defy an army, f: 
but a single foeman could advance upon n 
at a time, nor could he know that I 
awaiting him until he came full upon n 
around the corner of the turn. 
there, tense and silent, listening for the 
first faint sound that should announce th: 
approach of my enemies, a slight noix 


from within the cave’s black depths at- 


tracted my attention. 

And then from the inky blackness at m 
right I saw two flaming eyes glaring int 
mine. 

Whatever it was, the animal was coming 


slowly toward the entrance of the cave, and 


now, deep and forbidding, it uttered a low 
and ominous growl. I “waited no longs 
to dispute possession of the ledge with th: 
thing which owned that voice. 

As I backed along the ledge I soon wa: 
past the mouth of the cave, where | 
longer could see those fearful flaming eves 
but an instant later I caught sight of th: 
fiendish face of a Sagoth as it was wari! 
advancing beyond the cliff’s turn on the f: 
side of the cave’s mouth. At the same ti: 
the beast emerged from the cave, so that |» 
and the Sagoths came face to face upx 
that narrow ledge. 

The thing was an enormous cave be: 
rearing its colossal bulk fully eight feet « 
the shoulder. As it sighted the Sagothis 
it emitted a most frightful roar, 
open mouth charged full upon them. 

Shrieking Sagoths were now leaping 
madly over the precipice to escape the bea 
and the last I saw he rounded the turn sti]! 
pursuing the demoralized remnant of the 
man hunters. Not caring to venture back 
into the canon, where I might fall pre) 
either to the cave bear or the Sagoths | 
continued on along the ledge, believing tha 
by following around the mountain I could 
reach the land of Sari from another dire 
tion. 

With no heavenly guide, it is little won- 
der that I became confused and lost in th: 
labyrinthine maze of those mighty hills. 1 
know that I wandered for a long time, unti! 
tired and hungry I came upon a small cave 
in the face of the limestone formation which 
had taken the place of the granite farther 
back. 
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INSIDE THE EARTH 


I determined to make the cave my head. 
quarters, and with it as a base make a 
systematic exploration of the surrounding 
country in search of the land of Sari. Then 
I hid the Great Secret in a deep niche at 
the back of my cave, rolled a bowlder be- 
fore my front door, and with bow, arrows, 
sword, and shield scrambled down into the 
peaceful valley. 

At the valley’s end the cliffs upon the 
left run out into the sea, so that to pass 
around them as I desired to do it was 
necessary to scale them in search of a ledge 
along which I might continue my journey. 
Some fifty feet from the base I came upon 
a projection which formed a natural path 
along the face of the cliff, and this I fol 
lowed out over the sea toward the cliff’. 
end. 

Here the ledge inclined rapidly upward 
toward the top of the cliffs. As I climbed 
carefully up the ascent my attention sud 
denly was attracted aloft by the sound of 
strange hissing, and what resembled the 
flapping of wings. 

And at the first glance there broke upon 
my horrified vision the most frightful thing 
I had seen even within Pellucidar. It was 
a giant dragon such as is pictured in the 
legends and fairy tales of earth folk. Its 
huge body must have measured forty feet 
in length, while the batlike wings that sup- 
ported it in midair had a spread of full; 
thirty. 

The hissing noise which had first at- 
tracted my attention was issuing from it: 
throat, and seemed to be directed at some 
thing beyond and below me which I could 
not see. The ledge upon which I stood 
terminated abruptly a few paces further on, 
and as I reached the end I saw the cause 
of the reptile’s agitation. 

Some time in past ages an earthquake 
had produced a fault at this point, so that 
beyond the spot where I stood the strata 
had slipped down a matter of twenty feet. 
The result was that the continuation o! 
my ledge lay twenty feet below me, where 
it ended as abruptly as did the end upon 
which I stood. 

And here, evidently halted in flight by 
this insurmountable break in the ledge. 
stood the object of the creature’s attack— 
a girl cowering upon the narrow platform. 
which hovered just above her. 
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INSIDE THE EARTH 


Almost thoughtless of the consequences, 
I leaped from the end of the ledge upon 
which I stood, for the tiny shelf twenty 
feet below. 

The noise I made as I landed beside her 
convinced the girl that her end had come, 
for she thought that I was the dragon; 
but finally when no cruel fangs closed upon 
her she raised her eyes in astonishment. 

“Dian!” I cried. “Dian! Thank God 
that I came in time.” 

“You?” she whispered, and then she hid 
her face again; nor could I tell whether 
she were glad or angry that I had come. 

Once more the dragon was sweeping 
toward us, and so rapidly that I had no 
time to unsling my bow. All that I could 
do was to snatch up a rock, and hurl it 
at the thing’s hideous face. My aim was 
true, and with a hiss of pain and rage the 
reptile wheeled once more and soared 
away. 

I selected my longest arrow, and with 
all my strength had bent the bow until 
the very tip of the shaft rested upon the 
thumb of my left hand, and then as the 
great creature darted toward us I let drive 
straight for that tough breast. 

Hissing like the escape valve of a steam 
engine, the mighty creature fell turning 
and twisting into the sea below, my arrow 
buried completely in its carcass. I turned 
toward the girl. She was looking past me. 

“Dian,” I said, “won’t you tell me that 
you are not sorry that I have found you?” 

“I hate you,” was her only reply; but I 
imagined that there was less vehemence in 
it than before—yet it might have been but 
my imagination. 

“What are you doing here?” I asked, 
“and what has happened to you since Hooja 
freed you from the Sagoths?” 


“I was again running away from Jubal 
the Ugly One,” she said. “He has been 
pursuing me across many lands. He can- 
not be far behind me now. When he comes 
he will kill you and carry me back to his 
cave. 


“But he shall not have me,” she sudden- 
ly cried, with great vehemence. “The sea 


cliff—‘‘and the sea shall have me rather 
than Jubal.” 

“But I have you now, Dian,” I cried: 
“nor shall Jubal, nor any other have you, 
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for you are mine,” and I seized her hand, 
nor did I lift it above her head and let it 
fall in token of release. 

She had risen to her feet, and was look- 
ing straight into my eyes with level gaze. 

“If you mean all that you say you will 
have ample chance to prove it,” she said, 
“if Jubal does not catch and kill you.” 

I led Dian back along the ledge the way 
she had come, searching for a path that 
would lead us to the top of the cliff, for I 
knew that we could then cross over to the 
edge of my own little valley, where I felt 
certain we should find a means of ingress 
from the cliff top. 

Presently we found a rift in the cliff 
which had been widened and extended by 
the action of water draining through it 
from the plateau above. It gave us a rather 
rough climb to the summit, but finally we 
stood upon the level mesa which stretched 
back for several miles to the main moun- 
tain range. 

At our right lay a dense forest, but to 
the left the country was open and clear to 
the plateau’s farther verge. It was in this 
direction that our way led, and we had 


turned to resume our journey when Dian 


touched my arm. 

“Jubal,” she said, and nodded toward the 
forest. 

I looked, and there, emerging from the 
dense wood, came a perfect whale of a 
man. He must have been seven feet tall, 
and proportioned accordingly. 

“Run,” I said to Dian. “I can engage 
him until you get a good start. Maybe I 
can hold him until you have gotten entirely 
away,” and then, without a backward 
glance, I advanced to meet the Ugly One. 

When I had come close enough to Jubal 
to distinguish his features I understood how 
it was that he had earned the sobriquet of 
Ugly One. Apparently some fearful beast 
had ripped away one entire side of his 
face. The eye was gone, the nose, and all 
the flesh, so that his jaws and all his teeth 
were exposed and grinning through the 
horrible scar. 

He had broken into a run now, and as 
he advanced he raised his mighty spear, 
while I halted and fitting an arrow to my 
bow took as steady aim as I could. And 
then the great brute launched his massive 
stone-tipped spear, and | raised my shield 
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INSIDE THE EARTH 


to break the force of its terrific velocity. 
The impact hurled me to my knees, but the 
shield had reflected the missile and I was 
unscathed. Jubal was rushing upon me 
now with the only remaining weapon that 
he carried—a murderous-looking knife. 
He was too close for a careful bowshot, 
but I let drive at him as he came, without 
taking aim. My arrow pierced the fleshy 
part of his thigh, inflicting a painful but 
not disabling wound. And then he was 
upon me. 

It was a duel of strategy now—the great. 
hairy man maneuvering to get inside my) 
guard where he could bring those giant 
thews to play, while my wits were directed 
to the task of keeping him at arm’s length. 
Thrice he rushed me, and thrice I caught 
his knife blow upon my shield. Each time 
my sword found his body—once penetrat- 
ing to his lung. 

His next act was a sort of forlorn hope, 
which could only have been born of the 
belief that if he did not kill me quickl; 
I should kill him. Seizing my sword blade 
in both his hands he wrenched the weapon 
from my grasp as easily as from a babe. 

As he came for me, like a great bear, | 
ducked again beneath his outstanding arm, 
and as I came up planted as clean a blow 
upon his jaw as ever you have seen. Down 
went that great mountain of flesh sprawling 
upon the ground. Up he came at last, al- 
most roaring in his rage and mortification. 

He was bleeding very profusely now 
from the wound in his lungs, and presently 
a terrific blow over the heart sent him reel- 
ing heavily to the ground, where he lay 
very still, and somehow I knew at once that 
Jubal the Ugly One would never get up 
again. 

I turned to gather up my shield and bow 
to hurry after Dian, when to my astonish- 
ment I found her standing not ten paces 
behind me. 

“Girl!” I cried, “what are you doing 
here? I thought that you had gone to the 
cave, as I told you to do.” 

“As you told me to do!” she cried, stamp- 
ing her little foot. “I do as I please. | 
am the daughter of a king, and, further- 
more, I hate you.” 


I was dumbfounded—this was my thanks 
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INSIDE THE EARTH 


for saving her from Jubal! 

“Let us go to my cave,” I said, “I am 
tired and hungry.” 

We had no difficulty in finding my lair. 
and then I went down into the valley and 
bowled over a small antelope, which | 
dragged up the steep ascent to the ledge 
before the door. Here we ate in silence. 

“As you dare not return to Amoc,” | 
ventured, “what is to become of you, since 
you cannot be happy here with me, hating 
me as you do?” 

“T shall have to put up with you,” she 
replied coldly, “until you see fit to go else 
where and leave me in peace, then I shal! 
get along very well alone.” 

I looked at her in utter amazement. |: 
seemed incredible that even a prehistori: 
woman could be so cold and heartless and 
ungrateful. Then I arose. 

“T shall leave you now,” I said haught 
ily, “I have had quite enough of your in 
gratitude and your insults,” and then | 
turned and strode majestically down toward 
the valley. I had taken a hundred steps in 
absolute silence, and then Dian spoke. 

“T hate you!” she shouted, and her voice 
broke—in rage, I thought. 

I was absolutely. miserable, but I hadn’ 
gone far when I began to realize that | 
couldn’t leave her alone there without pro 
tection, to hunt her own food amid the 
dangers of that savage world. 

I turned right around and went up that 
cliff again twice as fast as I had come 
down. I saw that Dian had left the ledge 
and gone within the cave, but I bolted right 
in after her. She was lying upon her face 
on the pile of grasses I had gathered for 
her bed. When she heard me enter she 
sprang to her feet like a tigress. 

“I hate you!” she cried. 

I never said a word to her at first. | 
just strode across the cave and grasped 
her by the wrists, and when she struggled. 
I put my arm around her so as to pinion 
her hands to her sides. 

“Dian,” I cried, shaking her roughly. 
“I love you. Can’t you understand that | 
love you? That I love you better than all 
else in this world or my own? That I am 
going to have you? That love like mine 
cannot be denied?” 

I noticed that she lay very still in my 
arms now, and as my eyes became accus- 
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Best of all no tedious hours of toil constructing. This plane can be put together ready (» 
fly by any boy in less than two minutes—positively! Two minutes after the postman delivé 
your plane, you can send it into the air diving and dipping, zooming, banking, then soaring 
greater heights. Every boy will envy you. Order your plane right now! 
THRILLING BOY’S MAGAZINE 
THE OPEN ROAD for BOYS has 50 pages or more every month crammed with stories of 
aviation, sport, ranch life, high adventure on land and sea, mystery and daring. Great serial 
stories, interesting articles, jokes and humor. International correspondence club, stamp depart- 


ment and THE OPEN ROAD PIONEERS Both fe or Onlys1euse this 


—nationwide club for boys. Contests galore 
for all. “GOLDEN MEDALLION,” mys- 
ee ee ae a a ee eee ae 


tery serial smash now running—breathless 
reading! 

Regular subscription price to The Open 
Road for Boys is $1 per year. We will send 
you the Red Bomber Combat Plane and a 
subscription for a whole year—I12 fat issues 


—both for $1. Send the Coupon now. 
YOU'LL GET A PLEASANT SURPRISE! 


This is AGREAT OFFER—>* 


Thank You for Mentioning Modern Mechanics for April When Writing to Advertisers 


Pilot Carter, 

Open Road for Boys Magazine, 
130 Newbury Street, Boston, Mass. 
Friend: 

By all means I will grab this offer. Enclosed is $1. Please 
rush me the Red Bomber Combat Model Plane which I understand 
is free. Enter my name to receive a year's subscription—l2 issues 
—to The Open Road for Boys Magazine beginning with the very 
—_ oe 


Na ** 
Toan rr “ity... Spb at J 
179 














STRAT on oh 


WW ene DEAE NGS 


in 13 MW | that prevents kinking, snarling 
and tangling of telephone and electric iron 
cords. Housewives and business men buy 


1 to 50. 

NEW KIND OF CORD SET FREE 
Every Neverknot Salesman is 
given a complete Neverknot = 
Switch Plug Cord Set FREE. 
This new kind of ironing cord —* 
automatically coils itself out of 
the way” and a new kind of 
switch plug. prevents scorching and saves 
electric bills. This set is a “gold mine” for 
house-to-house workers. It’s different and 
it’s yours free if you work for us. Don’t 
delay! Send now for free offer. 

NEVERKNOT CO. 

4503 Ravenswood, Chicago 





Men, get Forest Ranger job; $125- 
$200 month and home furnished; hunt, 
fish, trap, etc. For further details, write 


NORTON INST. Brwven, Coronans 








Modern Mechanics Flying Manual 
Now on Sale 





The new Regal Octo- 
fone can be tuned and 
played like a “uke,” 
tenor banjo, mandolin, 
tenor guitar and 
other plectrum in- 
struments. 


OCT@EONE 
Players 
Pick up the Oc- 
tofone and play 
it right off! No les- 
sons or relearning. 
The Octofone tunes and 
plays like a uke, but 
you get a finer, more mel- 
low tone than a “‘uke”’ 
gives. The Octofone has 
the harmony qualities of 
eight instruments in one! 
FREE Instruction Book- 
let with Each Instrument. 
REGAL MUSICAL 
INSTRUMENT CO. 
. Chicago 
eo” 
- 


, 
# REGAL MUSICAL INSTRUMENT CO., 
wt W. Grand Ave., CHICAGO. 

am interested in the Regal Octofone. 
, FREE complete information. 
, 





# Name 
, 
6 Address 


SPeweeemeeeeeeasasseeesssssssaaaw 


You may send # 





INSIDE THE EARTH 


tomed to the light I saw that she was smil- 
ing—a very contented, happy smile. | 
was thunderstruck. At last she spoke. 

“Why didn’t you do this at first, David? 
I have been waiting so long.” 

“What!” I cried. “You said that you 
hated me!” 

“Did you expect me to run into your 
arms, and say that I loved you before | 
knew that you loved me?” she asked. 

“Then you haven’t hated me at all, 
Dian?” I asked. 

“I have loved you always,” she whis- 
pered, “from the first moment that I saw 
you, although I did not know it until that 
time you struck down Hooja the Sly One, 
and then spurned me.” 

“But I didn’t spurn you, dear,” I cried. 
“I didn’t know your ways—I doubt if | 
do now. It seems incredible that you could 
have reviled me so, and yet have cared for 
me all the time.” 

“You might have known,” she said. 
“when I did not run away from you that 
it was not hate which chained me to you.” 

“You little sinner!” I exclaimed. “And 
you have caused me all this anguish for 
nothing!” 

After a time we decided to set out for 
Sari, as I was anxious to see Perry, and to 
know that all was right with him. I had 
told Dian about our plan of emancipating 
the human race of Pellucidar, and she was 
fairly wild over it. 

We set out for the land of the Sarians, 
and it was with feelings of sincere regret 
that we bade good-bye to our beautiful 
Garden of Eden, in the comparative peace 
and harmony of which we had lived the 
happiest moments of our lives. 

After a journey which was, for Pelluci- 
dar, quite uneventful, we came to the first 
of the Sarian villages which consists of 
between one and two hundred artificial! 
caves cut into the face of a great chalk cliff. 
Here to our immense delight, we found both 
Perry and Ghak. The old man was quite 
overcome at sight of me for he had long 
since given me up as dead. 

When I introduced Dian as my wife he 
didn’t quite know what to say, but he after- 
ward remarked that with the pick of two 
worlds I could not have done better. 

At a council of the head men of the 
various tribes of the Sari the form of gov- 
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ernment for the federation of the human 
races was tentatively agreed upon. Rough- 
ly, the various kingdoms were to remain 
virtually independent, but there was to be 
one great overlord, or emperor. It was 
decided that I should be the first of the 
dynasty of the emperors of Pellucidar. 

We set about teaching the women how 
to make bows and arrows, and poison 
pouches. The young men hunted the vipers 
which provided the virus, and it was they 
who mined the iron ore, and fashioned the 
swords under Perry’s direction. 

We sent our young men out as instructors 
to every nation of the federation, and the 
movement had reached colossal proportions 
before the Mahars discovered it. The first 
intimation they had was when three of their 
great slave caravans were annihilated in 
rapid succession. 

In one of the skirmishes with slave cara- 
vans some of our Sarians took a number of 
Sagoth prisoners, and among them were 
two who had been members of the guards 
within the building where we had been con- 
fined at Phutra. They told us that the 
Mahars were frantic with rage when they 
discovered what had taken place in the 
cellars of the building. 

Perry’s experiments in the manufacture 
of gunpowder and the fashioning of rifles 
had not progressed as rapidly as we had 
hoped. 

“David,” said Perry, immediately after 
his latest failure to produce gunpowder 
that would even burn, “one of us must re- 
turn to the outer world and bring back 
the information we lack. Here we have 
all the labor and materials for reproducing 
anything that ever has been produced above 
—what we lack is knowledge.” 

And so it was decided that I should re- 
turn in the prospector, which still lay upon 
the edge of the forest at the point where 
we had first penetrated to the surface of the 
inner world. Dian would not listen to any 
arrangement for my going which did not 
include her, and I was not sorry that she 
wished to accompany me, for I wanted her 
to see my world, and I wanted my world 
to see her. 

With a large force of men we marched to 
the great iron mole, which Perry soon had 
hoisted into position with its nose pointed 
back toward the outer crust. He went over 
all the machinery carefully. He _ replen- 
ished the air tanks, and manufactured oil 
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INSIDE THE EARTH 


for the engine. 

There were a number of Mahar prison- 
ers present at the ceremonies, and so fear- 
ful were our own people of them that they 
would not approach them unless complete- 
ly covered from the sight of the reptiles 
by a piece of skin. Even Dian shared the 
popular superstition regarding the evil 
effects of exposure to the eyes of angry 
Mahars, and though I laughed at her fears 
I was willing enough to humor them if it 
would relieve her apprehension in any de- 
gree, and so she sat apart from the pros- 
pector, near which the Mahars had been 
chained, while Perry and I again inspected 
every portion of the mechanism. 

At last I took my place in the driving 
seat, and called to one of the men without 
to fetch Dian. It happened that Hooja 
stood quite close to the doorway of the 
prospector, so that it was he who, without 
my knowledge, went to bring her; but how 
he succeeded in accomplishing the fiendish 
thing he did, I cannot guess, unless there 
were others in the plot to aid him. 

All I know is that it was Hooja who 
brought Dian to the prospector, still 
wrapped from head to toe in the skin of 
an enormous cave lion which had covered 
her since the Mahar prisoners had been 
brought into camp. He deposited his bur- 
den in the seat beside me. I closed and 
barred the outer and inner doors, took my 
seat again at the driving mechanism, and 
pulled the starting lever. 

As before on that far-gone night that had 
witnessed our first trial of the iron monster, 
there was a frightful roaring beneath us— 
the giant frame trembled and vibrated— 
there was a rush of sound as the loose 
earth passed up through the hollow space 
between the inner and outer jackets to be 
deposited in our wake. Once more the 
thing was off. 

But on the instant of departure I was near- 
ly thrown from my seat by the sudden 
lurching of the prospector. At first I did 
not realize what had happened, but present- 
ly it dawned upon me that just before en- 
tering the crust the towering body had 
fallen through its supporting scaffolding, 
and that instead of entering the ground ver- 
tically we were plunging into it at a dif- 
ferent angle. Where it would bring us out 
upon the upper crust I could not even 
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INSIDE THE EARTH 


conjecture. And then I turned to note the 
effect of this strange experience upon 
Dian. She still sat shrouded in the great 
skin. 

“Come, comc,” I cried, laughing, “come 
out of ‘your shell. No Mahar eyes can 
reach you here,” and I leaned over and 
snatched the lion skin from her. And then 
I shrank back upon my seat in utter horror. 

The thing beneath the skin was not Dian 
—it was a hideous Mahar. Frantically | 
tore at the steering wheel in an effort to 
turn the prospector back toward Pellucidar; 
but, as on that other occasion, I could not 
budge the thing a hair. 

It is needless to recount the horrors or 
the monotony of that journey. It varied 
but little from the former one which had 
brought us from the outer to the inner 
world. Because of the angle at which we 
had entered the ground the trip required 
nearly a day longer, and brought me out 
here upon the sands of the Sahara instead 
of in the United States as I had hoped. 

That I ever shall see Dian again seems 
but remotely possible, for how may I know 
upon what part of Pellucidar my return 
journey may terminate—and how, without 
a north or a south or an east or a west 
may I hope ever to find my way across 
that vast world to the tiny spot where my 
lost love lies grieving for me? 


The End. 


ID DAVID INNES ever return to the 

lost world at the heart of the earth? 
Did he find his beloved Dian the Beauti- 
ful awaiting him there? These questions 
are inevitably asked by the readers of Edgar 
Rice Burroughs’ “Lost Inside the Earth,” 
and are fascinatingly answered in the 
author’s novel, “Pellucidar.” Returning 
to the earth’s core in the Pros»ector, David 
finds his old friend Perry, and they organ- 
ize the human races into a compact army 
possessing gunpowder, cannons, and rifles. 
Dian, who has been held captive by the 
treacherous Hooja, is rescued by David, 
who leads his conquering armies on until 
the reptile rulers of the buried world are 
exterminated. The tale of how David and 
Dian and Perry teach the human races to 
get along peacefully with one another, to 
build great industrial cities, to study agri- 
culture, makes a fascinating story. 
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CARTER OF THE RED 
PLANET 
(Continued from page 125) 
soon became evident that she would strike 
the face of the buildings about a mile south 
of our position. 


The Prisoner of the Air 
S THE craft neared the building, and 
just before she struck, the Martian 
warriors swarmed upon her from the win- 
dows. 

After making her fast, they swarmed the 
sides and searched the vessel from stem to 
stern. I could see them examining the dead 
sailors, evidently for signs of life, and 
presently a party of them “appeared from be- 
low dragging a little figure among them. 
The creature was considerably less than half 
as tall as the green Martian warriors, and 
from my balcony I could see that it walked 
erect upon two legs and surmised that it 
was some new and strange Martian mon- 
strosity with which I had not as yet become 
acquainted. 

As Sola and I entered the plaza a sight 
met my eyes which filled my whole being 
with a great surge of mingled hope, fear, 
exultation, and depression, and yet most 
dominant was a subtle sense of relief and 
happiness; for just as we neared the throng 
of Martians I caught a glimpse of the pris- 
oner from the battle craft who was being 
roughly dragged into a near-by building by 
a couple of green Martian females. 

And the sight whéch met my eyes was that 
of a slender, girlish figure, similar in every 
detail to the earthly women of my past life. 
She was as destitute of clothes as the green 
Martians who accompanied her; indeed, 
save for her highly wrought ornaments she 
was entirely naked, nor could any apparel 
have enhanced the beauty of her perfect and 
symmetrical figure. 

As her gaze rested on me her eyes opened 
wide in astonishment, and she made a little 
sign with her free hand; a sign which I did 
not, of course, understand. Just a moment 
we gazed upon each other, and then the look 
of hope and renewed courage which had 
glorified her face as she discovered me, fad- 
ed into one of utter dejection, mingled with 
loathing and contempt. 


In the next chapters of this great serial, ap- 
pearing in the May issue, John Carter plans 
his escape from the green men and learns of 
the lost races of Mars. May Modern Mechan- 
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ics on sale at all newsstands April 1. 
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HOW TO BUILD the RUSSEL Monoplane 


(Continued from Page 65) 


Our next problem is to locate the center 
of gravity of the ship. We know that we 
must mount the wing on the fuselage in 
such a position that the center of pressure 
of the wing (approximately 32% from the 
leading edge), will be directly above the 
center of gravity. 

How do we find the center of gravity? 
There are two methods used in doing this. 
If the motor is already mounted in the 
plane, we can simply place the whole as- 
sembly less wings, of course, on a knife 
edged support and move it about until it 
comes to a perfect balance on the support. 
Directly above the point of support (center 





of gravity), is the correct location of the 
center of pressure of the wing. This as 
mentioned before, will be found at approx- 
imately 32% of the wing chord using the 
leading edge as a datum line. This method 
is all right providing you make a good guess 
on the position of the motor. 

Thanks to the science of mathematics, we 
can use another method of finding the cen- 
ter of gravity. This consists of assuming 
a position for the motor, propeller, gas 
tank, etc. We know the position of the 
other units such as fuselage, landing gear, 
pilot, instruments and tail assembly. Using 
the face of the front propeller flange as a 
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datum line, we multiply the weights of the 
various units times their respective distances 
from this line and then divide the sum 
of all these by the total weight of the plane. 


This will give us the exact location of 
the center of gravity. The center of grav- 
ity of the various individual units is usual- 
ly located near their center, at least we can 
safely use this location in our calculations. 
With this method, we measure from the 
center of the propeller to the front flange 
and multiply this by the propeller weight. 
We then measure from the center of the 
motor to the front flange and multiply this 
distance by the motor’s weight and so on 
down the line. 


With the center of gravity found, it is a 
simple matter to mount the wing. The first 
thing to do is to place the fuselage as- 
sembly in a perfectly level position. This 
may be done by laying a level on the lon- 
gerons between the first two vertical struts. 
This will give you the longitudinal position 
while laying a level on the first horizontal 
strut will give you the lateral position. We 
next hang a plumb bob from the ceiling 
to the center of gravity of the fuselage. 
Twelve inches above the first horizontal 
strut, is the location of the chord line of 
the wing. This gives us room for gas tank 
and cowling and also leaves ample space 
for vision straight ahead. The center o1 
pressure of the wing (32%) of course, is 
placed at the position of the plumb line 
which is over the center of gravity. 


With the wing in this position, we can 
now determine the dimensions of our wing 
struts. Our center or N struts, we find must 
be placed at an angle in order to run them 
from the spars to the fittings provided for 
them directly above the fuselage struts. 
This distributes the load equally on the 
longerons and also makes the bracing itself 
more rigid. The struts are made of %4 in. 
20 gauge steel tubing, flattened and drilled 
at one end and welded to the wing con- 
nection plate at the other as shown in 
the photo. The wing plates are made of 
1g-in. sheet steel. The flying struts or 
outer wing braces are also made of 3/-in. 
20 gauge steel tubing fitting into sheet 
steel brackets on the spars and into the 
fuselage brackets at the lower ends. 


The landing gear is our next job and we 
begin by finding that most commercial 
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RUSSEL Monoplane 


planes have their axle placed at approx- 
imately 15 degrees forward of the center of 
gravity. This is done in order to prevent 
the plane from nosing over in landing or 
taking off. We make our landing gear of 
the V strut type using the old reliable 
shock cord over a tubular axle—7%-in. 18 
gauge steel tubing is used for the struts and 
is fastened in the ear brackets provided for 
them on the fuselage. See photo and blue- 
print, which will give you more details 
of the landing gear construction. With 20 
by 4 clincher wheels and 6 in. hubs we 
make our tread 60 inches which gives us 
a good solid footing. This width tread 
practically eliminates the possibility of 
wing damage when taxiing over rough 
ground. 1-in. cable is used for diagonal 
bracing in the landing gear and it is ad- 
visable to keep this taut by rigging it after 
each series of flights. 

With the wings and landing gear mount- 
ed, and properly braced, we may now con- 
sider the motor mounting. To get the di- 
mensions of this, we can use the figures 
we obtained in our center of gravity cal- 
culations or we can obtain them by again 
placing the ship on a pivot directly below 
the center of gravity. With the ship on the 
pivot block, the pilot in the cockpit, as in 
previous balancing, we place a board on top 
of the forward part of the fuselage, fasten- 
ing it securely to same. We now take a bag 
of sand—equal to the weight of the motor 
and propeller—and shift it back and forth 
on the board until it brings the ship again 
into a state of balance. The bag of sand now 
represents our motor and by knowing the 
dimensions of the motor, it is easy to ar- 
rive at the dimensions of the motor mount- 
ing assembly. The mounting must provide 
for the motor at the exact position of the 
bag of sand. This is a positive method and 
if properly executed you will be assured 
the ship will balance at the proper point. 
This gives us the position of the motor in 
respect to the longitudinal center of grav- 
ity. 

We must now fix the position of the mo- 
tor in respect to its distance from the 
ground, 

The motor must be placed in such a po- 
sition that the tail units will get the full 
force of the propeller blast. This means 
that an ideal setting would place the crank- 
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Look into the new opportunities in Photography—and see 
why newspapers, magazines and photogravure sections use 
thousands of photos a month, and pay big prices for them. 
Business firms are constantly in the market for photos to be 
used in catalogs, booklets and advertising. Portrait work pays big. 
Just mail the coupon for this FREE book. It explains how our 
home training program in Modern Profession Lipa 
enables you to quickly learn this fascinating, profitable wor' 
your spare time. Mail the coupon this minute for your copy. 


Now Sent 
FREE 


ee a a SS oe ———— 


| AMERICAN SCHOOL OF PHOTOGRAPHY | 
3601 Michigan Avenue, 
| Dept. 2054, Chicago | 


Please send me free and without obligation my copy of your 
startling new book Opportunities in Modern Photography and full 


information regarding your home study course. 





Recharge Your Dry “‘B’’ Batteries With 


Amazing New Invention 


Recharges RUN DOWN OR WEAK 
“B” batteries (dry) over night. 
Makes them last three times as long. 
Uses less current than 25-watt lamp. 
Don’t throw away your “B” bat- 
teries—invest $1.00 in this guaran- 
teed charger renew their life and 
save money. No extras to buy. 


No Harmful Acids--- 
No Tubes to Burn Out 


Send $1.00 currency, stamps, check 

or money order, plus 10c to cover 
COMPLETE mailing cost. Charger will be sent 

postpaid. If not satisfied, return 
within 5 days and your money will be refunded. Order 
today—NOW! You can’t lose—we guarantee you satis- 
faction or money back. 


ROLL-O RADIO CO. 
Dept. P-45, 3rd and Sycamore Sts., Cincinnati, O. 





Have you a piece of machinery you’d 
like to sell, or plansand blueprints of in- 
terest to mechanics? Try Modern 
Mechanics Classified Section! 





WhereDoYOU Want 
To SignYour Name? 


These are only FOUR of the fine jobs open on Uncle 
Sam's Payroll! The pay is good. The work is steady. 


You can travel if you want to. No worry about 
strikes and hard times. Which of these jobs do you 
want me to help YOU get? No special experience is 
~ required. I have shown thousands how to get these 
splendid well-paid positions. I'll show you how to 
get the one YOU want, That's my business. For 
elght yeares I was Official Examiner and a Secretary of the Civil 
Service Commission. That is why you can depend on me to train 
you so you will pass your examination with a high mark and you 
will stand right at a? top for examination. 
MY FREE 800K TELLS HOW 
If you are a citizen between 18 and 65 years, you can get a Govern- 
ment Civil Service position. Find out how you can easily qualify, in 
your spare time at home, for one of the jobs listed above or any of 
other fine positions described completely in my handsome 32-page book 
Mall the coupon TODAY. ARTHUR R. PATTERSON, Civil Service 
Expert, PATTERSON SCHOOL, 434 Wisner Building, Rochester, 
Mail Coupen Now. 
we Sana wenenesneeeeeess 


Seh 
ise ‘Wisner Building, Rochester, WN. Y. 

Send me your Big FREE "BOOK telling 
how I can secure a position with the U. 8. 
Government ‘paying from $1,900 to $3,300 a 
year to start, with excellent chances for 
advancement. This doesn’t cost me a penny. 


Address ee 





RUSSEL Monoplane 


shaft of the engine in the same horizontal 
plane as the stabilizer. 

We next install the tail skid. This is 
made of 1 in. x 4 in. spring steel rein- 
forced at the top and fastened by U bolts 
to the rear of the fuselage. The length of 
this is determined by the angle at which 
the ship rests on the ground. This we find 
is usually ten or fifteen degrees so that 
means that our tail skid must be 15 in. long. 


Our next job is to get the ship “under 
control.” We adopt the old reliable “joy- 
stick”—cable and pulley system—as we 
find this to be the most practical for our 
use. We make the control lever of 34 in. 
22 gauge steel tubing and place it approx- 
imately 6 inches in front of the pilot seat. 
This is welded to a U hinge which operates 
on the cross shaft, also made of steel tub- 
ing. 

‘This shaft turns in sheet steel collars 
fastened to the plywood flooring. 

We use 5/32, 7 x 19 aileron control cable 
which fastens directly to the control lever. 
It runs from this through 2 in. aluminum 
pulleys to the aileron hinges. slight 
departure is made from the conventional 
method in constructing the elevator con- 
trol. Instead of using cable for this, we 
use 14 in. 20 gauge steel tubing connected 
to an arm welded directly to the aileron 
front spar. Steel tubing is also used for 
the rudder bar. 


Covering and Doping 

With the control system installed we can 
now cover our ship. The forward part is 
covered with aluminum sheeting to reduce 
fire hazard. The remainder of the ship we 
cover with grade A cotton fabric. This is 
sewed as a bag, the shape of the unit to be 
covered and then stretched tightly over 
same. 

After the covering is on we give it an 
initial coat of acetate dope. This _thor- 
oughly penetrates the fabric and causes the 
surface to become taut. After the first coat 
of dope is put on, we place scalloped tape 
(pinked) over the leading and_ trailing 
edges as well as over each seam. When 
the first coat is thoroughly dry, we apply 
a second coat of acetate dope. This is fol- 
lowed by three coats of nitrate dope and 
one coat of varnish. With this operation 
we finish the building of our ship. 
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All standard makes — slightly ‘used and 
reconstructed— more mileage dol- 





45 
S&S 2.60 
2.76 
188 
1.85 | 31 ‘25 2.60 
30x65. \e 2.75 

3: 
2.30 | 3: 
Send $1.00 deposit on each tire, balance 
C.O.D., plus shipping charge. Satisfactory 
service guarantee, or we adjust at 42price. 

33fenee TIRE & RUBBER Company 
S. Michigan Ave. Dept.101 Chicago, th. 




















BUCHSTEIN’S FIBRE LIMB 


is soothing to your stump—strong, 
cool, neat, light. Guaranteed 53 
years. Easy payments. Send 

for Catalog today. 


I. Buchstein Co. 
610 3d Ave. So. 
Minneapolis, 
Minnesota 


Also fibre arms, and 
braces for all deformities. 


SEND FOR 
FREE BOOK 


Earn up to $5,000 a year 


You can EARN WHILE LEARNING this modern 
money making business — we Ls yal — 
A. = ry You tea: 

vious experience requir ou W- bo: peang 
actual work in rub! and gold. Ese: y terme ~4 
Individual | 


Instruction. — night » pool 
Write NOW for ay a eo fare 


an Venn @ 
NEW Y' RK SCHOOL OF MECHANICAL DENTISTRY 
147 W. oF rd Ss W YORK 





BROWNIE NAME CARDS 


Latest Handy Size. 50 Perfect Name Cards and Case 35, 
- : Size 1x2. — x =A English, 
: Plain or Script t 

Address - - age Extra 
Telephone - - 
With Novelty case and Fans 
Send Stamps, Coin, or Sa 
Satisfaction Guaranteed or Money 
ref . Agents Wanted. 
BROWNIE NAME CARD CO. 

29 Main St., Coventry, R. I. 





MODEL 
AIRPLANE 
SUPPLY 


SEND FOR FREE CATALOGUE 


MODEL AIRPLANE SUPPLY 
AUGUST SCHAEFER 
48 NORTH AVENUE NEW ROCHELLE, N. Y 





DR. H. H. WARNER'S 


RENOWNED IRON TONIC PILLS 


A general tonic to tone up the body, improve and build up the 
blood supply. Especially to weak, thin, bloodless, pale, nervous, 
lagged-out men and women. Promotes action of the stomach, 
liver, kidneys and bowels. Makes you eat better—work better 
and feel better. You may eat or drink anything while taking these 
= Full month's treatment $1.00, Postage Paid. Dr. Warner's 
— on Personal Hygiene for women and girls sent free on 
uest 


WARNER’S RENOWNED REMEDIES Co., 
1o-F E. 25TH sT. MINNEAPOLIS. MINN, 








UULDDRONGULLMUALUGH GEENA 


GENUINE 


— 


4 LOWEST PRICE ever offered // 


rf, ——— we a > 
} er acme mamemrcwn X. 


RE’S yourchance 
to own that genu- 


ine Model 3 Corona you’ve 
wanted—on the easiest terms 
ever offered—at LOWEST 
SVN WWI 2 PRICE ever offered! Complete 
EASY in every detail; back spacer, 
TE RM S etc., NEW MACHINE GUAR- 
ANTEE. Recognized the world over 
as the finest, strongest, sturdiest, 
portable built. Only a limited number of these splen- 
did machines available. To get one, you must act nowl 


Yours for 10 Days FREE— 
Send No Money 


Experience the joy this personal writing portable type- 
writer can give yout Use it 10days free! See how easy it 
is to run and the splendidly typed letters it turns out. 
Ideal for the officedesk, home, traveling. Small, compact, 
light, convenient. Don’t send out letters, reports, bills 
in poor handwriting when you can have this Corona at 
such a low price or on such easy terms. 


Carrying Case Included—If 
You Act Now 


Leatheroid carrying case, ofler, instructions free 
Send no money just the coupon. W 

will send ¥ the Corona. Try it 10 1” ff you 
it, send ws only $2—then $3 a month 


oS a hans 
MONEY SAVED 
By Using This Coupon 








VOUSELITOOGGNANUUETONNAAOUEEOOEGUOTONENGAU AO GEALAONANUUEGEAUEOUNNNAAU ena Tange tn a 


= = Cmteh, Sypoweteee oe Corp. 
= 469 E. Ohio St., Chicago, Begs. 3 174 
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writer. ut eae not to Ken it. it. re will F repack 
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QUIT 
TOBACCO ren oe. aety 


i 
the harvafal effects of tobaccs, . Ogtivie Pub, Co.. 57 Rose St. Oept 3. HT. City 


EARN MONEY /MMEDI/ATELY~ 
WE FURNISH EQUIPMENT TO START// 








TREATMENT 
STOPS | PATENTS 
Tobacco Habit Trade Marks, Copyrights, Patent Litigation Hand 


book with illustrations, 100 mechanic movemen:s 
kly banishes all . Write today S ‘ . 
Gatekiy | n oe taiing bow taauicky Fc Fees yourself from Sent free on request. 
the tobacco hab our Money Back Guarantee. ALBERT E. DIETERICH 
E KEELEY INSTITUTE formerly member examining corps U. S. Patent Office 


TH 
Dept. D-705 Dwight, Illinois | PATENT LAWYER and SOLICITOR 











261-A, OURAY BLDG. 
30 Years’ Experience Washington, D. C 

















NEW SCIENTIFIC WONDER 





oe | I Positively, Guaranteé 


to Increase your arms one-half inch 
in gine, chanqnee inch, yo - 
25%, health, 100% in one week's 
PRICE time, ben following my instructions 
nings and atnight, Send $1 fo: 
Biase | — ngs tn lo 
3-25¢ no stamge BIG Fu | i aa mplete course exercisers. 
BO Ss i You apparently see thru Clothes, Wood, re | Satisfaction guaranteed or $1 
Stone, any object. See Bones in Flesh 3} refunded. 
FREB Pag. jote picture films, takes picwares weet | i | —. J. A. DRYER 
camera, ou’ll like "em. (1 pkg. with each 25¢ order). 0 “ 850." Chicago, Ill, 
MARVEL MFG. CO. Dept. 88, NEW HAVEN, CONN. Boz 1 “ 


























Puzzle fans attention: J. C. 


oqimene. Mrs. J. E 
Ivin Smith “Mrs. ‘John 
re, each won ans in our last 
auto puzzles. Over 800 prizes awarded in one year. Over 
$11,000.00 in prizes paid by_us in October, 1923. In next few 
months will award between 300 and 400 prizes through our puz= 
sles. Here's the new one for you. 


FIND THE “DIFFERENT” AUTO 
The cars in the oval all look exactly alike at first glance. They are not 
all alike. One is different from all the others. There is a real difference. 
Something is purposely left off all the other cars but this one. The difference 
mey pes in the fen Pumper, Cry radiator or top. The one that 
different’”’ is the =z Buick Bedan am AT away in addition to three 
ther cars in my great friendship adv ertising campaign. You may be the one 
who wii 


AND WIN BUICK SEDAN OR $1800.00 CASH 
4sedans and other piece ootaiing over over $5,000.00. 82 prizes and duplicate 
Prizes paid in case o' If you can find the ‘different’ auto you may 
be the one to get this great prize. 
Certificate for $480.00 to apply on grand prize sent 
immediately as below if you find the “different” car. 
ee ee ef Retin ne te 
a over 150,000. a BS b year to advertise 
MORE TO SOL 


or any other puzz' 
ested. N 
Just, Ben 
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“He waASs trying to figure out a way to 
speed up the machines. I could see he 
was stumped and I asked him if he would 
let me try my hand at it. 

“““Go ahead,’ he said, ‘but I don’t 
believe you can help much. Looks like 
an outside job to me.’ 

“So I started right in and pretty soon 
I had the whole thing worked out. The 
boss was watching me and I could see 
he was surprised. 

“Flow did you learn all that?’ he 
asked in that quiet way of his. And then 
I told him I’d been studying at home 
nights through the International Corre- 
spondence Schools. 

“He didn’t say anything more and I 
thought he had forgotten all about it 
until he called me in his office a few weeks 
later and said he was going to make me 
foreman and increase my salary $75 a 
month. 

“* “Keep on studying,’ he told me, ‘and 
you'll get another promotion soon. You 
can’t beat those International Corre- 
spondence Schools text-books for good, 
sound, practical knowledge.’ ”’ 


That’s a true story of what spare-time study 


has done for just one man. 


There are thou- 


sands of others. Why don’t you take up a 


home-study course 


with 


the International 


Correspondence Schools and prepare yourself 


to earn more money? 


At least get the facts. 


Mail the Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
"he Universal University’’ 


Box 2321, 
Without cost or obligation, please 


Scranton, Penna. 


send me a copy of your book- 


let, “‘Who Wins and Why,” and full particulars about the subject 


before which I have marked X in the list be 


low: 


BUSINESS TRAINING COURSES 
QO Business Management (J Salesmanship 


(J Industrial Management 

(J Personnel Management 

(J Traffic Management 

CJAccounting and C. P. A. 

Coaching 

OCost Accounting 

(J Bookkeeping 

(J Secretarial Work 

(J Spanish 
TECHNICAL AND INDU 


{1 Electrical Engineering s 


(J Electric Lighting 
Mechanical Engineer 

} Mechanical Draftsman 

] Machine Shop Practice 

] Railroad Positions 

] Gas Engine Operating 

] Civil Engineer [) Mining 
{] Surveying and Mapping 
{]Plumbing and Heating 
Lj Steam Engineering 





Name.... 
Street Address 
City 


Occupation 


O French _| Illustrating 


Lj Mathematics 


_J Advertising 
JBusiness Correspondence 


Show Card and Sign Lettering 


J Stenography ane Typing 


English Civil Service 


JRailway Mail Clerk 


Common School Sybjects 
High School Subjects 

©) Cartooning 
STRIAL COURSES 
Architect 


Architects’ Blueprints 


_jContractor and Builder 


Architectura] Draftsman 
Concrete Builder 

Structural Engineer 
}Chemistry () Pharmacy 

| Automobile Work 

} Airplane Engines 
}Agriculture [) Navigation 
0 Radio 





“<9 


Persons residing in Canada should send this coupon to the ‘Jnterne- 


tional Correspondence Schools Canadia 





n, Limited, Montreal, Canada 
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If You Were Dying 
To-night 


and I offered you something that would give you ten 
years more to live, would you take it? You'd grab it. 
Well, fellows, I've got it, but don’t wait till you’re dying 
or it won’t do you a bit of good. It will then be too 
late. Right now is the time. Tomorrow or any day, some 
disease will get you and if you have not equipped your- 
self to fight it off, you’re gone. I don’t claim to cure 
disease, I am not a medical doctor, but I'll put you in 
such condition that the doctor will starve to death wait- 
ing for you to take sick. Can you imagine a mosquito 
trying to bite a brick wall? A fine chance. 


A Re-Built Man 

I like to gct the weak ones. I delight in getting hold 
of a man who has been turned down as hopeless by 
others. It’s easy enough to finish a task that’s more than 
half done. But give me the weak, sickly chap and watch 
him grow stronger. That’s what I like, It’s fun to me 
because I know I can do it and I like to give the other 
fellow the laugh. I don’t just give you a veneer of 
muscle that iooks good to others. I work on you both 
inside and out. I not only put big, massive arms and 
legs on you, but I build up those inner muscles that 
surround your vital organs. The kind that give you real 
pep and energy, the kind that fire you with ambition 
and the courage to tackle anything set before you. 


All I Ask Is Ninety Days 


Who says it takes years to get in shape? Show me the 
man who makes any such claims and I'll make him eat 
his words. I'll put one full inch on your arm in just 
30 days. Yes, and two full inches on your chest in the EARLE LIEDERMAN, The Muscle Builder 
same length of time. Meanwhile, I’m putting life and 
pep into your old backbone. And from then on just 
watch ’em grow. At the end of thirty days you won't 
know yourself. Your whole body will take on an entirely 
different appearance. But you've only started. Now 
comes the real work. I’ve only built my foundation. I want just 60 days more (90 in all) and you! 
make those friends of yours who think they're strong look like something the cat dragged in. 


A Real Man 


When I’m through with you, you’re a real man, The kind that can prove it. You will be able t 
do things that you had thought impossible. And the beauty of it is you keep on going. Your deep fu 
chest breathes in rich pure air, stimulating your blood and making you just bubble over with vim a: 
vitality. Your huge, square shoulders, and your massive muscular arms have that craving for tl« 
exercise of a regular he man. You have the flash to your eye and the pep to your step that will make 
you admired and sought after in both the business and social world. 

This is no idle prattle, fellows. If you doubt me, make me prove it. Go ahead, I like it. I ha 
already done this for thousands of others and my records are unchallenged. What I have done for 
them I will do for you. Come then, for time flies and every day counts, Let this very day be thie 
beginning of new life to you. 


MY NEW 
64-PAGE BOOK wm 


————_—e ree eo J Sit contains forty-eight, full page photographs of myself an 





“Endurance,” Ete. 


EARLE LIEDERMAN, some of the many prize-winning pupils I have trained. So 
| Dept. 5504, 305 Broadway, New York City. | of these came to me as pitiful weaklings, imploring me to 
Dear Sir:—Please send me without any obli- help them. Look them over now, and you will marvel at t! 
| ration on my part whatever, a copy o our ] present physiques. This book will prove an impetus and a 
latest book “ * sad ir Development.’ (Pfease real inspiration to you. It will thrill you through and through 


This will not obligate you at all, but for the sake of y: 
future health and happiness, do not put it off. Send today— 
RD cae oN ie uebameamianaeeel ee | right now, before you turn this page. 


~cagl oe connec ornate osercccese EARLE LIE DERMAN 
pa oi el DEPT. 5504 305 BROADWAY, N. Y. CITY 


—_"_ = = 
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Author of “Muscle Building,” “Science of Wrest- 
ling,” “Secrets of Strength,” “Here’s Health,” 
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New Features 
of 1929 Model 
found exclusively in the “Delta” 


Handi-Shop, in addition to the many 
regular advantages, include: 


For full details, send coupon below. 


Make the Things You 
Have Always Wanted to Make 
It's so easy and so quick with the 
Handi-Shop. Sa money on repair work. 
Earn money in } pare time. Complete 
instructions and Ilue P irni 
few of the hundreds of articles you can 
make with the “‘Handi-“hop” shown be low. 


Blue — Included 


—" 
wal 









Does Everything from Building Full-Sized 
Furniture to Turning 36” Table Legs 


Note the two-shaft motor that per- 
mits two or three operations at one 
of time—the heavy Triple Foundation U- 
yi<s¥y Shaped Lathe Bed (no rods)—the prac- 
tical arrangement of the Circular 
Saw that permits the cutting of 
SAL > large lumber without interference 
the Improved Tilting Tables on the 
Circular Saw, Sanding Dise, and 
Saw. HIlas automatically ciled bronze bearings 
t is completely assembied on heavy vencered 
wood base 


_ 4 





The TWO-SHAFT motor 
ractical motor for 
‘ishop. Permits you 

jus manv more, IS t® carry on two or three im- 
« portant operations at one 

time without continually 
dismantling 

set-up. 





This combin: ition of advantages, } 
FOUND EXCLUSIVELY IN THE “DELTA” 
HANDI-SHOP! And now, with the many addi- 
tional exclusive features of the new 1929 model, 
this shop is in a class by itself—above all com- 
parison—at new ms “A surpris ‘ingly low. 


[0-DAT P 
IN YOUR OWN 


See how PRACTICAL, } y EFFI- or raits) i 
ull- ized mas hi inery under actual t ring 
nany exclu ‘ 











- Anat ontias ation, 


tsranteed not 
ter. 











s e Han Sina demmaiete 
with all nece iry equipment for Circular Saw- 
ing, Wood-turning, Jig Sawing, Sanding, 
Drilling &, Grindigg and Buffing. 





1 wit practical 
asy 5 wih tion on | to 
: nstruct un I d 
eo ect 
Then if you decide to keep the oa 
Tfandi-Shop you can 1 Vv tis 
choice of three conve nient methods be ene lie 
of payment. = t 
. " ri 
pend % 
at once for FREE beautifully illustrated Delta SpecialtyCompany, Dor!. N-49 








literature giving complete description of 1661-67 Holton St., Milwaukee, Wis. 

the New 12 lodel Delta” Handi- f t 1 FREI t i » ne 

Shop, and full details of the 10-day Trial L A f 10 Ds 
Offer and Convenient Payment Plans Prial ¢ it . tl 

f I i me ¢ {"“ Tlow M ra with 

4 ‘ “ ad « t r t of 

Delta Specialty Company ee . . 

Dept. N-49 


1661-67 Holton St., Milwaukee, Wis. 











All Wool Reg :35% Valu 
, Guaranteed PW only 


Think of it! For only $1.00 down you can 

have a suit made to measure from this splen- ° 

did fine weave all wool blue serge suiting. 

Soft and silky in texture, thoroughly pre-shrunk, 
the finished suit will stand lots of wear and aa 
hold its shape. Tailored in first class style, full 
lined with lustrous wool alpaca. Coat is cut in the 
new 3-button “Executive Model” making an ideal } 
business man’s suit. Five-button no collar vest. Y 
Stylish fitting trousers with medium fullness, with | Y 
or without cuffs as ordered. You take no risk as 
we stand back of this suit as to fit, style and qual- 
ity. Just give us your measurements also height 
and weight. Have a tailored suit that you'll be 
proud to wear. Sizes 34 to 44. 


Order by No. A-7150S. Terms: $1 with coupon, then only 


$4.85 a month 
Total Bargain Price only $29.95 


6 Months‘e Pay! | bt i 


Approval 


SSN 
a 


SQV 


= 


SS WS 


~ 


Not only can you save money but you get the benefit of easy terms 
besides. You won't miss only $4.85 a month. Try it and see. Blue 
Serge is always stylish— ideal for dress or business—the most practical ig : 
suit one canhave. Send only $1.00 deposit now. No risk [see coupon). 4 LS 
No C. O. D, topay. Get this suit on approval. Try it on—see the perfect Ze i Ms 

fit sae the value— the style—every _ if — 4 4 ‘ 

ied take 6 mo op. ne spi aul p S r) nm anc Now Ze a . 
fied take 6 months to pay the special price. Send coupo A No Risk 


Send Coupon and ONLY $1.00 NOW! 
r“**"{ ELMER RICHARDS Cor"""" 


? Established over 20 


- Dept.4731 W. 35th Street, Chicago 

" I enclose $1 deposit. Send All Wool Navy Blue Serge Suit 

®" No. A-7150S. If I am not perfectly satisfied I can return it and 

® get my money back. If I keep ic I will pay $4.85 a month until 
I have paid $29.95 in all. 








Height Weight 
Trousers Wuh Cuffs 
Waist Inseam Without Cuffs 


Send for 
Free 
Catalog 


Nam 


Address 


See eu ee eeeaeaeaueuae 


a 
“ 
s P.O. 
& (Be sure to fill out simple measurements above thus .nsuring perfect fit.) 
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